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EXECUTIVE SUMMARY  
This document summarizes the outcomes of the International Conference on sustainable use of coastal 
and marine resources in Kenya, held in Mombasa between 27 and 29 October 2014. The conference 
was convened by KMFRI, VLIZ, UGent and VUB and brought together local, national, regional and 
international scientists and other stakeholders to share experiences and discuss the future of marine 
research and education in Kenya and the WIO region. As a middle-income economy, Kenya aspires to 
sustainably use her natural resources including the ocean, which includes approximately 600km of 
coastline, an area of 142,000km
2
 within the 200nm Exclusive Economic Zone (EEZ), and 103,000 km
2
 
within the 150nm extension of the continental shelf. Research data and information is key for 
sustainable use and management of marine resources. During the conference, the Kenya-Belgium 
collaboration in marine sciences, the status of the coastal and marine resources, the existing scientific 
information, the capacity needs in research, the existing opportunities for KMFRI-VLIZ collaboration 
and their marine and coastal science networks, and infrastructure needs were reviewed.  
Whereas the conference recognised that plenty of research has been done in Kenya and the region, 
there was limited information on the deep water and the EEZ, which is much needed for sustainable 
utilization of the marine resources. Also capacity in open ocean research including physical and 
biological oceanography, deep sea as well as shallow water biodiversity (incl. taxonomy), marine 
geology, pollution and environmental impact assessment, mariculture, natural resource valuation and 
blue carbon technology were found to be inadequate in the national institutions, while the technical 
support for research particularly on instrumentation and sea navigation also needs to be advanced. 
Established training and research institutions, strong networks of specialized qualified personnel in 
Kenya, Belgium and other collaborating countries, established regional organisations and the presence 
of RV Mtafiti provide good opportunities to advance marine science and collaboration nationally, 
regionally and internationally. The assessment of research capacity needs, establishment of targeted 
capacity development programs, individual scholarships, exchange programs and the development of a 
regular EEZ annual cruise program for RV Mtafiti were identified as the points of immediate action to 
jumpstart the advancement of marine science in the region. Specifically, to advance and build the 
mariculture industry, the need for a mariculture research and training centre was identified as an 
urgent need at the coast. 
Generally, it was concluded that the conference was a major milestone in the advancement of marine 
science research in Kenya and the region. The action points, if implemented, would lead to a wider 
network of professionals required to increase the significance of research on ecosystem management 
as well as enhance livelihood improvement, raising the profile of participating institutions to attract 
recognition and scientific impact, increasing the resource base to complement existing regional marine 
research capacity as well as the capacity of marine research to benefit the communities and the nation 
at large. 
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1. INTRODUCTION 
THE KENYA MARINE AND F ISHERIES  RESEARCH INSTITUTE  
The Kenya Marine and Fisheries Research Institute (KMFRI) is a government institution in the Republic 
of Kenya, which was established in 1979 by the Science and Technology Act CAP 250 of the laws of 
Kenya. KMFRI’s mission is to contribute to the management and sustainable exploitation of aquatic 
resources therefore alleviating poverty, enhancing employment creation and food security through 
multidisciplinary and collaborative research in both marine and freshwater aquatic systems. KMFRI is 
ISO Certified (ISO 9001:2008) and has been recognized as a centre of excellence in marine science in 
the East African region.  
KMFRI is structured and strategically located to undertake multidisciplinary research in marine and 
freshwater fisheries, aquaculture, marine environment and ecology (including physical, chemical and 
geological oceanography) and inland waters, limnology, fish post-harvest handling and natural 
products, socio-economics and information and data management. The institute has three research 
centres: at Mombasa for marine and coastal research, at Kisumu for inland fisheries research and at 
Sagana for aquaculture research; and ten research stations located countrywide. 
 
CONTRIBUTION OF THE MARINE SECTOR TO NATIONAL DEVELOPMENT  
Kenya has approximately 600km of coastline, an area of 142,000km
2
 within the 200nm Exclusive 
Economic Zone (EEZ) and 103,000 km
2
 within the 150nm extension of the continental shelf (Fig. 1).  
 
Figure 1. The Kenya coastline, Exclusive Economic Zone and the Continental shelf 
 
Under the national development blue print, Vision 2030 and MTEF/P 2013-17, the country aims to 
achieve sustainable fisheries development through “innovative and commercially oriented fisheries 
sector, and improving the value gained in the production and supply chain” in order to improve food 
security for human wellbeing and attain mid-income economic status by the year 2030. The National 
Oceans and Fisheries Policy (2008), identifies low utilization of the EEZ for the exploitation of marine 
living resources as a challenge in the development and management of the fisheries sector. Fisheries 
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development is, therefore, one of the projects and programs to be undertaken by the government 
agencies as a foundation for national economic transformation by (1) increasing fish production from 
capture and culture fisheries (2), reducing postharvest losses and (3) development of the EEZ marine 
fisheries.  
KMFRI conducts fisheries and aquatic research to provide data and information to guide and support 
the management of aquatic resources in Kenya. KMFRI has been pivotal in the Western Indian Ocean 
(WIO) region where it has played a leading role in regional research projects and programs including 
the Fridtjof Nansen Research surveys in the 1980s, the Tyro Expedition (1990s), the SWIOFP and 
ASCLME programs (2008 – 2013) and more recently the KCDP that runs from 2010-2016. As a centre of 
excellence for marine research in the WIO region, KMFRI will continue leading marine research in the 
region and enhance the contribution to the national development agenda. Equally, KMFRI needs to re-
direct its energies towards building research infrastructure and human capacity and networks to fully 
contribute to the national and regional research agenda.  
 
NATIONAL MARINE RESEARCH AND INFORMATION NEEDS  
With increasing demand for natural resources, continuing population growth, and budgetary declines, 
coastal communities face numerous challenges to the health and sustainability of their marine and 
coastal resources and habitats that include pollution, habitat loss, invasive species, shoreline change, 
and biodiversity loss. Given the size, complexity and interconnected nature of the ecosystems, more 
integrated approaches to conserving and managing our marine and coastal systems are needed. Such 
an ecosystem-based approach must be based on science and greater knowledge of coastal and marine 
ecosystems, including how they are affected by human activities. Comprehensive information is needed 
to answer environmental, economic, and social questions in a way that is site specific, considers the 
entirety of the ecosystem, and provides a strong scientific basis for decision makers. Effective policy 
and management depend upon information, research, and outreach coordinated at both local and 
national levels. 
National Oceans and Fisheries Policy (2008) as well as ICZM policy (2014) emphasize the importance of 
ecosystem based management approaches as a cornerstone of sustainable coastal development. They 
call for enhanced scientific efforts at the national level to provide essential information for managing 
ocean and coastal ecosystems for human well-being.  
For decades, KMFRI has worked with other partners to conduct scientific research, education, training, 
and extension projects designed to foster science-based decisions about the use and management of 
aquatic resources in Kenya. The KMFRI strategic document (2010-2015) identified four broad 
information needs: 1) research; 2) data collection, monitoring, and observations; 3) useful information 
products; and 4) outreach, education, training and technical assistance for decision makers.  
 
KENYA –  BELGIUM COLLABORATION IN MARINE SCIENCES  
A number of programs have been developed through the collaboration to help achieve the set of 
objectives and priorities which include: 
 Cooperation in the field of Marine Ecology and Management of the Coastal Zone that invested 
in provision of research equipment and education. 
 Higher Institute for Marine Sciences that supported studies in planktons, reef ecology, water 
chemistry, coastal oceanography and modelling, fisheries, algae, pollution and library 
resources. 
 Implementation of two successive EC-funded projects on dynamics of mangrove ecosystems 
and the link between mangroves, seagrass beds and coral reefs. 
 TYRO expedition-Volunteered by the Netherlands that looked into the effects of the monsoonal 
regime on coastal marine systems. 
 RECOSCIX-WIO, which was Regional Cooperation in Scientific Information Exchange in the 
Western Indian Ocean. 
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 Research towards sustainable exploitation of natural resources in mangrove forests. 
 Over the years continuous scholarships have been provided to provide capacity building for 
Kenya students 
 Over a period of five years aquaculture research on Artemia production in salt ponds has been 
implemented 
 Recently a research vessel (RV Mtafiti) has been donated to aid in offshore research activities 
and information exchange through maintenance of a digital library is in place 
Overall, these collaborations and partnerships have led to the enhancement of human capacity and 
equipment support. 
 
REGIONAL AND NATIONAL COLLABORATION IN MARINE SCIENCES  
KMFRI is empowered by its mandate to address various regional, international, and trans-boundary 
issues besides national ones in which the Kenyan Government has committed itself through regional 
and international agreements and conventions. KMFRI therefore collaborates with various national, 
regional and international institutions to build up various multi-skilled and multidisciplinary research 
teams to undertake demand-driven research; addressing issues of national and global concerns. 
At international level, KMFRI signed memoranda of understanding (MoUs) for collaboration with VLIZ of 
Belgium, Nagasaki University of Japan, Scripps Institution of Oceanography in the US, Lake Turkana 
Basin Institute (TBI) and the Centre for Ecological Research of Kyoto University in the period 2011-
2012. KMFRI also collaborates with other regional and international institutions under the Western 
Indian Ocean Marine Science Association (WIOMSA), the South West Indian Ocean Fisheries Project 
(SWIOFP), the Agulhas and Somali Current Large Marine Ecosystem Project (ASCLME) and the Lake 
Victoria Fisheries Organization. 
At national level, KMFRI has MoUs with national universities and agencies, including; Universities of 
Maseno, Nairobi, Kisii, Pwani and Mombasa Technical, Eldoret, Kenyatta, Jomo-Kenyatta; as well as with 
Kenya Forestry Research Institute and the Kenya Wildlife Service. In addition, KMFRI has continued 
collaboration with other Government Agencies on issues relating to coastal and marine resources. 
 
PARTNERSHIP WITH FLANDERS MARINE INSTITUTE (VLIZ) 
One of the key collaborative research agreements signed in the recent past has been between KMFRI 
and the Flanders Marine Institute (VLIZ) of Belgium. The agreement seeks to promote partnership in the 
areas of: 
i. Development and execution of collaborative research projects between (1) KMFRI and its 
marine and coastal science network in Kenya, and (2) VLIZ and its marine and coastal science 
network in Flanders, Belgium. 
ii. Exchange of expertise and exchange of (1) faculty, research and academic staff, (2) technical 
experts (ICT specialists, data and information managers, marine technicians, nautical experts, 
communication specialists, etc.) and (3) students 
iii. Capacity building for research, technology development (including research vessels and 
navigational and sampling equipment), data management and education. 
iv. Exchange of data and information 
v. Jointly producing derived products from research, data and information (e.g. joint scientific 
publications, communication and outreach products like websites, books, posters, multimedia 
etc. 
The recently concluded VLIR-UOS mission to KMFRI while identifying the country strategy for Kenya 
emphasized the pivotal role KMFRI plays in advancing marine sciences for national development. The 
global nature of the VLIR-UOS collaboration strategy further enhances the existing partnership between 
KMFRI and the network of Belgian institutions and universities. 
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RESEARCH VESSEL RV  MTAFITI  
The RV Mtafiti, which was donated to KMFRI by the government of Belgium, was one of the immediate 
action points of the MoU between KMFRI and VLIZ. RV Mtafiti was commissioned by HE Hon. Uhuru 
Kenyatta, the President of the Republic of Kenya, on 27 January 2014 where he gave a directive for the 
immediate operationalization of the vessel.  The vessel opens a wide array of avenues for collaborative 
research at the global, regional and national level. The research themes are geared towards addressing 
issues pertaining to ocean resources and ocean health. The RV Mtafiti brings along the much needed 
capacity to enhance marine sciences in the WIO region while promoting sustainable fisheries resource 
use, and ocean environmental integrity. The kind of scientific research achievable with RV Mtafiti is 
global in nature and as such addresses research objectives beyond the national and regional Western 
Indian Ocean (WIO) region. As such the vessel provides a unique opportunity for collaboration with 
national, regional and international partners through joint projects.  Some of the activities targeted 
under RV Mtafiti are to: 
i. undertake fisheries stock assessment in territorial waters and the entire EEZ 
ii. map out the seasonal distribution of the demersal and pelagic fish species 
iii. map out the existing  coastal fishing grounds, and new offshore fishing grounds 
iv. map out the bottom sea bed to determine all the trawl able and untrawlable areas for advice on 
fishing gear use  
v. map out the physical, chemical and biological oceanographic features that determine the 
productivity in territorial waters and the EEZ 
vi. undertake offshore Environmental Assessment and EIA 
 
ABOUT THE CONFERENCE ON ‘SUSTAINABLE USE OF MARINE AND COASTAL RESOURCES IN  
KENYA :  FROM RESEARCH TO SOCIETAL BENEFITS ’ 
The conference was one of the action points of the MoU between KMFRI and VLIZ and aimed to host 
professionals from the two institutions and the network of partner universities and institutions to 
discuss the sustainable use and management of marine and coastal resources in Kenya. The objectives 
of the conference were: 
i. to provide a forum for professionals and stakeholders to discuss pertinent issues pertaining to 
the sustainable use of Kenya’s marine and coastal resources; 
ii. to map out strategies for enhancing societal and economic benefits from Kenya’s coastal and 
marine resources; 
iii. to provide a forum of exchange for ideas with international partners on sustainable use of 
Kenya’s newly acquired Research Vessel RV Mtafiti; 
iv. to develop a framework for long-term development cooperation between Kenya and its 
regional and northern partners with respect to sustainable management of its coastal and 
marine resources.  
The conference provided strategic orientations and recommendations based on the status of marine 
science research and contribution to management in Kenya and the region and the role of KMFRI in a 
rapidly changing scientific world with high economic potential. It identified priorities and options for 
research, policy adjustments, catalytic investments, and entry points for other investors to foster 
environmental friendly marine resource exploitation, wealth-creating, and sustainable mariculture. 
 
  
 
2. THEMATIC PRESENTATIONS 
 
 
 
OPENING SESSION  
 
 
 
 
 
Welcome remarks by Dr. Renison Ruwa, Director KMFRI 
Aims and objectives of the conference by Prof. Jan Mees, Director VLIZ 
Welcome speech by Lou Dierick, Honorary Consul, Mombasa 
Welcome speech by Roxane de Bilderling, Belgian Ambassador to Kenya 
Welcome speech by Prof. Japhet Micheni Ntiba, PS, Ministry of Agriculture, Livestock and Fisheries 
Opening address by Chief Guest, Felix Koske, Cabinet Secretary, Ministry of Agriculture, Livestock 
and Fisheries 
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OPE NING SESS ION  
 
Dr. Renison Ruwa opened the conference by welcoming all participants 
and speakers.  
 
 
 
 
While welcoming the Honorary Belgian Consul, Prof. Jan Mees paid tribute 
to the late Prof. Emeritus Philip Polk as an introduction of what the 
Honorary Consular was to present. He further made reference to the past 
and present Kenya – Belgium collaboration and the joint activities 
undertaken between KMFRI and the Flanders Marine Institute (VLIZ), 
touching on the development and subsequent signing of the Memorandum 
of Understanding (MoU), under which this conference was conceived and 
organised. Prof. Jan Mees outlined the aims and objectives of the 
conference. 
 
The Honorary Consular, Lou Dierick, paid full tribute to the person and 
deeds of the late Prof. Emeritus Philip Polk, confirming the talk and letter 
on this great scientist and founding father of the Kenya – Belgian Project 
(KBP) in Marine Sciences, which brought together the Belgian Universities 
(among them, the Free University of Brussels, State University of Ghent and 
the Catholic University of Leuven) with KMFRI and some Kenyan 
universities (principally, University of Nairobi and Moi University), trained 
hundreds of scientists in Kenya and Belgium, and generated a lot of data 
with hundreds of publications and university theses. 
 
Her Excellency the Ambassador of Belgium in Kenya, Roxane de Bilderling 
on her side, presented the new promising Kenya – Belgium collaboration. 
 
 
 
 
 
The Principal Secretary for the Ministry for Fisheries Development, Prof. 
Japhet Micheni Ntiba, focused his speech largely on fisheries matters and 
scored the sub-sector to play a significant role in the national economy. 
That though the sub sector contributes 4-6 % to GDP each year, this can 
increase tremendously when value addition is considered at the various 
stages of the supply / value chain and post-harvest losses are minimized. 
The paper further pointed out that the sub-sector supports about 100,000 
people directly and another 900,000 people indirectly. These economic 
figures are, however, based on traditional fishing areas and practices. 
Further improvement is anticipated once the level of investment in the sub-sector towards the Exclusive 
Economic Zone (EEZ) is engaged. The Government of Kenya has, therefore, made deliberate shift in 
focus and attention to the open deep ocean waters to spur this fishery development. 
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The minister further noted that through strategic research undertaken by KMFRI, it has been shown 
that fish stocks have declined in the shallow waters, traditionally fished by artisanal fishermen, the 
need to explore the feasibility of up-scaling production from Kenya’s territorial waters on the Indian 
Ocean and the Exclusive Economic Zone (EEZ). This will be achieved if research is undertaken in the 
territorial waters and the EEZ, and should witness increase fish production from the current 7,000 tons 
to 20,000 tons per year, in the immediate future and grow industrial fish production from nil at the 
moment to over 50,000 tons per year, in the medium term. This Kenya – Belgium collaboration will get 
better when the two partners, Kenya and Belgium, undertake cooperative expeditions into the Indian 
Ocean. 
The Kenyan coast is located within the tuna belt of the South West Indian Ocean, yet production from 
the offshore waters is not established. Most of the distant waters fishing nations (DWFN) fleets which 
operate in these waters do not land, trans-ship or declare their catch in the country. In addition, the 
Kenyan fishermen have not been able to exploit the EEZ due to various incapacities and lack of sea fare 
culture in the country. However, with support from funding from the World Bank, the Government of 
Kenya has set up a Monitoring, Control and Surveillance (MCS) system for the EEZ to enforce 
compliance with fishing regulations. We are also constructing an Offshore Patrol Vessel (OPV) to 
strengthen the capacity to patrol the EEZ as well as control and eradicate IUU fishing. 
The Cabinet Secretary, Felix Koske, whose speech was read by Prof. Japhet Micheni Ntiba went further 
to say, “I understand that the successful research in seaweed mariculture and working together with 
coastal communities in the experimental seaweed farms in South Coast, is empowering the coastal 
communities, especially women folk, to the extent that they can now produce about 20,000 – 40,000 
tons of dry seaweed per village group of about 100-200 persons annually. The potential for seaweed 
and off-shore farming is, indeed, very significant. Therefore, as Kenya ventures into the open sea, it 
will be imperative that new partners come on board to help develop the capacity for deep sea research. 
To this end, I want to once again thank the Government of Belgium for donating RV Mtafiti for the 
much needed ocean research work. I am also informed that the Government of Belgium is in the 
process of developing a new phase of cooperation in marine sciences through the Flemish 
Interuniversity Council for development cooperation (VLIR-OUS). VLIR-OUS have just concluded a one 
week mission in Kenya to consult with 15 participating Universities and the Kenya Marine and Fisheries 
Research Institute. KMFRI has strongly participated in this process from inception, through the 
institutional review and into the consultative sessions. My Ministry will support this initiative and 
ensure that potential enterprises develop from this cooperation for the benefit of the coastal 
communities as well as our national economy. Besides, I shall be working with my colleague Cabinet 
Secretary of Education, Science and Technology to forge greater cooperation in the teaching of marine 
sciences in Kenya through our Universities and Kenya Marine and Fisheries Research Institute”. 
 
 
 
  
 
 
SESSION 1: SETTING THE SCENE 
 
 
 
 
SESSION CHAIRS:  
Renison Ruwa (KMFRI) 
Jan Mees (VLIZ) 
 
 
 
 
 
  
© VLIZ – Misjel Decleer 
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KEYNOTE  S PEECH :  IM PORTANCE  OF M ARINE  S CIE NCE S  IN DE VELOPING COU NTRIE S  
 
The opening keynote speech of Prof. em. Mohamed Hyder (Kenya) set the 
mood for the conference and emphasized the need to link research, 
science and technology to national policies. Among the Kenya policy 
guiding documents in this direction are the National Constitution 2010 
and the Kenya Vision 2030. Other notable guiding policy documents 
include the National Oceans and Fisheries Policy 2008 (currently under 
review), the Agricultural Policy Framework, the KMFRI Research and 
Intellectual Property Rights Policy, the National Research, Innovation and 
Technology Policy (under the National Commission for Science, Technology and Innovation), the KMFRI 
Research Mandate as provided in CAP 250 of the National Science and Technology Council (1979), and 
lately, the Jubilee Manifesto (2013).  
According to Prof. em. Hyder, meaningful marine sciences for sustainable development must go along 
with supportive research and development (R&D) governance policies that will allow implementation of 
the appropriate research and development discoveries made to spur industrial growth especially in a 
Private – Public – Partnership Program (PPP) approach. Such an approach must include capacity building 
both for human skills and infrastructure development, staff retention and correct placement and an 
environment to promote excellence for enhancement of productivity and motivation. 
In a joyful mood and living true to his style, Prof. Hyder kept the conference in smile and laughter as he 
declared that in the last 34 years of KMFRI's existence, we have witnessed how successful international 
and bilateral partnerships, with special reference to the Kenya – Belgium Project (KBP) in marine 
sciences (1985-1995) has transformed a national institution to a regionally and internationally 
recognized marine science research institute. Access to data and information was almost a global 
nightmare in the past, but thanks to internet technology we can now relatively talk of cautioning 
ourselves against being drowned with information and data, almost at real time, and therefore be very 
critical on how we chose and do quality control of the information and data to use. 
To make meaningful marine policies, there must be significant investments in multidisciplinary ocean 
health and human well-being programs which is presently an emerging integrative field. In this regard, 
there is a need for effective maritime and public health policies as an integral part of the socio-
economic aspect for the human well-being. Being a new approach in developing countries, there is a 
significant gap in our knowledge to make sufficient account of human and ocean health aspects in 
maritime policy making. 
The meeting was seen to be strategic in the sense that it brought together representation from policy 
makers, the international community, private sector, marine scientists, the public that use marine 
information, and other relevant stakeholders to share and exchange views and chart the way forward 
on best practices to sustainably increase ocean productivity and improve on the livelihoods of coastal 
communities through increased access to ocean resources, improved technology transfer, capacity 
building and development, and enhanced north-south and south-south cooperation in ocean research. 
Therefore, the forum presented an excellent opportunity for Kenya to learn and cross-fertilize research 
ideas, ocean management skills and conservation practices with the developed world and regional 
partners in the Western Indian Ocean (WIO) region. The Indian Ocean is the third largest ocean in the 
world, covering about 30% of the global ocean and is rich with a variety of both unique living and non-
living resources.  
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KEYNOTE  SPEECH :  SHORT H ISTORY OF KE NYA -BELGIU M COLLABORATIONS  AND THE  M A RINE  
SCIE NCE  LANDS CAPE  IN  BELGIUM  
 
Prof. Jan Mees (Flanders Marine Institute, Belgium) presented the long 
and successful history of collaboration in marine sciences between Belgium 
and Kenya. Prof. Mees gave an overview of the current research groups in 
Flanders – Belgium conducting marine, coastal and/or estuarine research 
with an emphasis on those research groups with an interest in 
collaborations with Kenya such as the Laboratory of Aquaculture and 
Artemia Reference Center (UGent), Laboratory of Environmental Toxicology 
and Aquatic Ecology (UGent), Marine Biology Research group (UGent), Plant 
Biology and Nature Management Laboratory (VUB), Research group Analytical and Environmental 
Chemistry (VUB), Laboratory of Systems Ecology and Resource Management (ULB), and the Laboratory 
for Toxicology and Food Chemistry (KULeuven). 
Prof. Mees further explained how this tradition of collaboration and the available expertise and interest 
in Flanders – Belgium offers the strongest possible foundation to build new collaborations upon. In 
view of this, the renewed VLIZ-KMFRI collaboration can provide an umbrella under which ongoing and 
new Kenya-Belgium collaborations can be clustered. 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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MARINE  SC IENCES  IN THE  WESTE RN INDIAN OCE AN RE GION :  THE  STORY OF WIOMSA 
 
Dr. Jacqueline Uku (Kenya Marine and Fisheries Research Institute, 
Kenya), the president of WIOMSA, explained how WIOMSA, established in 
1993, and facing a myriad of challenges grew out to be a regional centre of 
excellence in the WIO region. 
Dr. Uku gave an overview of the main activities of WIOMSA, which currently 
involve: 
 
 linking science to governance processes 
 capacity and professional development to conduct quality research and for improved 
management 
 enhancing access to relevant knowledge and information 
 strengthening networks and partnerships 
 outreach and resource mobilization 
 institutional strengthening of WIOMSA 
Dr. Uku ended here presentation with some priorities for future actions aimed at sustaining the 
achievements made in marine sciences in the region: 
 consultation: national, regional and Africa wide processes such as NEPAD for selecting 
priority areas of research for commissioned research;  
 long-term sustainability: WIOMSA is working hard to identify alternative funding sources 
and revenue generating mechanisms to support WIOMSA program of activities in the long-
term;  
 increasing engagement of regional institutions/experts in regional initiatives;  
 regional “Research Council”; 
 Going beyond research outputs: from just recommendations to piloting potential 
solutions. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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THE  KENYA COAS TAL DEVELOPME NT PROJECT (KCDP):  M ATCHING SC IENCE  WITH DEVELOPMENT  
 
Dr. Jacqueline Uku (Kenya Marine and Fisheries Research Institute, 
Kenya), as the coordinator of KCDP, presented the KCDP, a project funded 
by  the International Development Association (IDA) and the Global 
Environment Facility (GEF) and aimed at improving management 
effectiveness and enhancing revenue generation of Kenya’s coastal and 
marine resources. 
Dr. Uku explained that the KCDP provides support for interventions in 
fisheries, natural resource management, alternative livelihoods, capacity 
building and provision of small grants for community development. She highlighted the achievements 
made in each of the core project areas and ended the presentation with a list of opportunities that the 
project offers the coastal counties: 
 matching community needs with technical support from the Government Agencies; 
 matching research interventions with livelihoods; 
 opportunities for capacity building at the community level, especially under the Hazina Ya 
Maendeleo Ya Pwani granting process; 
 opportunities to grow confident entrepreneurs; 
 opportunities to leverage and up-scale good practices in environmental conservation; 
 opportunities to enhance media outreach & communication & policy interventions – 
looking for opportunities to tell the stories of the Kenyan coast. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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MARINE  SC IENCES  IN THE  AGULHAS  AND SOMALI  CU RRE NT LARGE  MARINE  ECOSYSTEMS  
(ASCLME)  PROJE CT  
 
Ms. Lucy Scott (ASCLME House, South Africa), previously Data and Science 
Coordinator of the ASCLME project, presented the UNDP/GEF financed 
ASCLME Project (2008 – 2014) that has been concerned with the improved 
transboundary, ecosystem-based management of the threatened and 
interdependent coastal and marine regions in nine countries of the Western 
Indian Ocean (WIO), including Kenya. 
The ASCLME project set out to gather new and important information about 
ocean currents and how they interact with and influence the climate, 
biodiversity and economies of the western Indian Ocean region. In parallel, it sought to strengthen 
scientific and management expertise, with a view to introducing an ecosystem approach to managing 
the living marine resources of the western Indian Ocean region. 
The countries of the WIO have agreed on an overarching Strategic Action Program (SAP) for the WIO. 
The next GEF-funded activity will be a follow-up project building on the ASCLME, but aimed at 
implementing elements of the SAP. The objectives of this SAP implementation should aim to deliver 
and execute the agreed management reforms and policy realignments for effective long-term 
ecosystem management in the Western Indian Ocean LMEs. 
The countries have endorsed the new project, named the Strategic Action Program Policy 
Harmonisation and Institutional Reforms (SAPPHIRE) Project. The project has five components: 
1. Executing Management and Policy Reforms through a Knowledge-Based Governance 
Mechanism 
2. Stress Reduction within the LMEs through Community-Level Stakeholder Engagement and 
Empowerment in SAP Implementation 
3. Stress Reduction in Marine Pollution within the WIO LMEs through Private Sector/Industry 
Commitment to transformations in their Operations and Management Practices 
4. Innovative Management Mechanisms for Extended Continental Shelf and High Seas Areas with 
the LMEs 
5. Capacity Building and Training for Effective SAP Implementation and Long-term Ecosystem 
Monitoring 
Project implementation is likely in the first half of 2015. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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MARINE  SC IENCE  IN A GLOBAL CONTEXT AND THE  SECOND INTE RNATIONAL INDIAN OCEAN 
EXPEDIT ION  
 
Mr. Mika Odido (IOC Sub Commission for Africa and the Adjacent Island 
States, Kenya), spoke about the importance of the oceans as an economic 
and cultural resource and the role of IOC of UNESCO to promote 
international cooperation and coordinate programs in research, services and 
capacity building, in order to learn more about the nature and resources of 
the ocean and coastal areas; and to apply that knowledge for the 
improvement of management, sustainable development, the protection of 
the marine environment, and the decision-making processes of its Member 
States.  
Mr. Odido then presented on the first International Indian Ocean Expedition (IIOE 1959-1965) that 
became the first major program of IOC in 1962. The IIOE involved more than 40 research vessels from 
25 different countries and generated a wealth of knowledge on the Indian Ocean.  
Mr. Odido further announced that IOC and SCOR are planning the second International Indian Ocean 
Expedition, which will provide an opportunity to: 
 enhance our understanding of the Indian Ocean and address knowledge gaps, especially in the 
Western Indian Ocean region; 
 address the issue of science to governance, knowledge transfer to government structure, and 
societal benefits of research results;  
 to create public awareness and public advocacy related to ocean issues; 
 to develop capacity at all levels.  
Mr. Odido advised that a structured approach should be developed to ensure optimal use of these 
opportunities and that experts/institutions in the region need to be actively involved in the cruises and 
other observation systems implemented in the region, including contributing to their planning. This 
will ensure better use of the opportunities provided by the expedition. IOCAFRICA and WIOMSA will be 
responsible for the planning and coordination of the IIOE. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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KENYA IN  THE  WESTE RN INDO -PACIF IC RE ALM -  ITS  CORAL REE FS  IN S PACE  AND T IME  
 
Dr. David Obura (CORDIO East Africa, Kenya) spoke about Kenya’s 
position in the diversity and evolutionary origins of Western Indian Ocean 
corals. He elaborated on the current status of Kenya’s coral reefs and 
discussed the future prospects. 
Dr. Obura explained that increased exploitation of marine resources, 
increasing coastal development, the likely expansion of economic activity 
driven by Kenya’s emerging economy and the development of the LAPSETT 
corridor in the north, and climate change and ocean acidification impacts 
will place increasing pressures on Kenyan marine systems. Concurrently, changes in these same factors 
in other parts of the WIO will influence the fate of Kenya’s marine resources, and in particular, massive 
development driven by fossil fuel extraction in the Mozambique Channel may be an important factor in 
the future wellbeing of Kenya’s marine resources.  
Dr. Obura highlighted that an understanding of the regional dynamics and dependencies, and of the 
resilience and ability of local systems to sustain extraction and recover from disturbances will be 
critical to rational management of Kenya’s EEZ and coastal resources and ecosystems. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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SUSTAINABLE  COASTAL A ND M ARINE  F IS HE RIES  RESOU RCES  IN KENYA :  L INK ING RESEARCH TO  
M ANAGEMENT FOR SOCIE TAL BENEF ITS  
 
Mrs.  Susan Imende (Ministry of Fisheries Development, Kenya) presented 
the importance of fisheries and aquaculture in promoting health, eliminating 
hunger, poverty reduction and employment and livelihoods to the people. Mrs. 
Imende outlined the policy priorities in fisheries according to the Country’s 
development agenda as follows: (1) increase production and productivity by the 
sustainable development of the EEZ fisheries and mariculture, (2) value addition 
and new products, (3) enhance market access for fish and fisheries products, 
(4) enable policies and legal framework and (5) research.  
Towards the purpose of the conference, Mrs. Imende summarized the opportunities for fisheries and 
aquaculture research:  
 support in policy and legal framework to support technology and innovation 
 support in capacity building for offshore research – new products found in the areas beyond 
national jurisdiction, 
 urgent need for data to support policy decisions, resource rent& access framework 
 support for mariculture- proposed marine hatchery development at the coast 
 investors willing to venture into production and processing 
 county governments’ willingness to support innovations to improve the lives of their people 
 climate change 
 trade regimes at national and international markets 
Furthermore, she suggested the establishment of linkages that will increase information flow and 
synergies between research institutions and society. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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MARINE  SC IENCES :  STATE  OF THE  ART IN KENYA  
 
Dr. Renison Ruwa (Kenya Marine and Fisheries Research Institute, Kenya) 
spoke about the importance of using appropriate scientific processes and 
models to ensure an integration of the three pillars (economic, social, and 
political governance) anchored in the Kenya Vision 2030 in terms of marine 
science research for societal benefits.  
Dr. Ruwa emphasized that the nature of these scientific processes/models must 
have abilities to integrate ecological systems, socio-economics for human well-
being and governance/policy. These scientific processes/models are: Ecosystem-Based Management (EBM), 
Integrated Coastal Zone Management (ICZM) and Ecosystem Approach to Fisheries (EAF). These three 
fundamental processes (EBM, ICZM and EAF) include the three pillars of vision 2030 and are therefore 
suitable to address the vision 2030 objectives. Besides these three processes, also food security, 
environmental health and wealth creation to support human well-being provide a further advantage of 
providing ecological values which are additional values addressing Kenya’s Vision 2030. 
Dr. Renison Ruwa outlined the way forward where research undertakings should focus on integrated 
assessments for managing not only the human well-being aspects but also environmental health and 
sustainable use of natural resources, their conservation and management. It is therefore important to 
create long-term multidisciplinary databases for integrated assessments needs at national, regional and 
international levels. As a developing country, Kenya has benefited from partner projects e.g. the KBP, 
SWIOFP, ASCLME, FAO-EAF Nansen to obtain data which can be used in an integrated assessment. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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MARINE  POLLUT ION ALON G THE  EAST AFRICAN COAST :  PROBLEMS  AND CHALLE N GES  
 
Prof. Colin Janssen (Ghent University, Belgium) presented the problematics of 
marine pollution threatening the marine and coastal resources in East Africa, 
with emphasis on the situation in Kenya.  
Prof. Janssen explained that only a very limited number of papers on coastal 
water pollution in Kenya are currently available in open literature. There is a 
general scarcity of information on the type and distribution of contaminants 
(exposure), their effects and their potential risks to man and the environment. A 
literature review reveals fragmented research and the absence of sustained 
monitoring of chemical substances (and others) in Kenyan waters. To better 
understand and manage the marine resources in the context of an integrated management of coastal and 
marine (offshore) resources, Prof. Janssen stated that there is a clear need to develop and implement 
research and sustained monitoring capacity of marine pollution (e.g. PCB’s, Cadmium, mictoplastics,…) 
and other environmental stressors (e.g. toxic algal blooms) in Kenyan waters. 
Prof. Janssen suggested several types of routine monitoring: 
 Analytical methods: UHPLC-MS, ELISA, ... 
 Phytoplankton monitoring: skilled experts, automated systems 
 Satellite imagery: Chl A, surface t°, … 
Prof. Janssen concluded that sustained fundamental and applied research will lead to improved 
assessment, monitoring and prediction of potential risks and sustainable management of coastal and 
marine resources for the benefits of man and the environment.  
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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THE  IM PORTANCE  OF OCE ANOGRAPHY  AND HYDROG RAPHY IN KE NYA  
 
Dr. Charles Magori (Kenya Marine and Fisheries Research Institute, Kenya) presented the activities of 
the oceanography and hydrography department of KMFRI. 
Dr. Magori explained the main challenges the department is facing: 
 high cost of marine observation platform and equipment (e.g. Research Vessel, CTD, ADCP, etc.); 
 inadequate scientific and technical capacity in the areas of physical oceanography and coastal 
hydrology; 
 develop capacity to make our own survey charts; 
 piracy in the WIO region. 
Dr. Magori suggested potential areas for collaboration and research opportunities: 
 joint oceanographic (physical, chemical, biological and geological) cruises between KMFRI and 
VLIZ teams on-board RV Mtafiti; 
 topographic and bathymetric mapping (MBES) – bathymetric charts; 
 hydrographic surveys for the inshore areas (creeks, bays, lagoons, and nearshore and some parts 
of the outer shelf in order to add to the GEBCO data, improve navigation and for model 
development to mitigate erosion, pollution (oil/sewage), tsunami inundation and early warning, 
maritime transportation in, into/out of harbours; 
 enhanced ocean surface, sub-surface and atmospheric observations to further understand these 
processes to improve the ocean forecasting; 
 deployment of drifting buoys and Argo floats for integrated observations; 
 capacity building in oceanography (internships, MSc and PhD courses for young scientists); 
 satellite oceanography and climate change (SST, SSS, Sea state, altimeter, etc.) 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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MARINE  F ISHE RIES  RESE ARCH IN  KE NYA  
 
Dr. Edward Kimani (Kenya Marine and Fisheries Research Institute, Kenya) 
gave an overview of the marine fisheries (research) in Kenya, the resulting 
management plans and the role fisheries takes up in the Kenya Vision 2030 
(National Economic Development Plan for Kenya) with regards to food security 
and economic development. 
Dr. Kimani further outlined future opportunities and priorities for fisheries 
research, also using the newly acquired RV Mtafiti: 
 
 monitoring control and surveillance (RV Mtafiti) 
 acoustics pelagic species surveys 
 fishing gear trials 
 ocean environment research 
Opportunities for collaboration: 
 joint national/regional oceanography and fisheries research cruises 
 university studentships for higher degrees in marine science: collection of research data and 
samples 
 sharing laboratories facilities and equipment with local and foreign universities, and other 
research institutions 
 national/regional annual research review and planning forum 
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RESEARCH VESSELS  AS  AN ESSENTIAL  TOOL FOR OCEAN EX PLORATION AN D DATA ACQU IS IT ION  
 
Dr. André Cattrijsse (Flanders Marine Institute, Belgium) explained how 
research ships and the associated equipment are essential to marine sciences 
and crucial to gather the data and knowledge needed to manage and to secure 
marine resources for future generations. Dr. Cattrijsse focused especially on the 
RV Mtafiti, as he outlined the technological capabilities and limits of the ship 
and how to operate a research vessel in terms of financial costs, scientific 
desires, cruise planning and setting up a sailing schedule. Further, Dr. 
Cattrijsse outlined the value of the RV Mtafiti as a research platform for the 
Kenyan inshore and offshore waters against the societal and scientific needs 
and the technological capabilities. 
Finally, Dr. Cattrijsse suggested some societal relevant research topics for the WIO region that can be 
tackled using the newly acquired RV Mtafiti: 
 Pollution control 
 Declining fish stocks and development aquaculture 
 Climate change and the role oceans play in it 
 Ecosystem health and sustainability 
 Management of natural resources 
 Marine impacts on human health (HAB) 
 Predictability of marine hazards & maritime safety  
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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RV MTAF IT I  S CIE NT IF IC ST RATEGY FOR SUS TAINAB LE  RESEARCH IN THE  KE NYAN AND WIO  WATE RS  
 
Dr. Enock Wakwabi (Kenya Marine and Fisheries Research Institute, Kenya) 
presented the scientific strategy KMFRI has laid out for sustainable research 
using the new RV Mtafiti. The global research objective for RV Mtafiti is “to 
enhance marine science while promoting sustainable economic development, 
food security and marine environmental health.” 
Dr. Wakwabi further listed the global research thematic areas being fisheries, 
chemical and physical oceanography, ocean productivity, marine geology 
together with their specific objectives and expected outcomes. Potential 
participation of RV Mtafiti in collaborative research projects in the WIO might involve the IIOE-2 project of 
IOC-UNESCO (1 year) and the GEF UNDP SAPPHIRE project (5 years). While next to collaborative research, 
the objective for RV Mtafiti also includes capacity building and the development of collaborative training 
modules with other national, regional and international institutions in marine sciences. 
Dr. Wakwabi finished the presentation by sending an open invitation to all parties interested in using RV 
Mtafiti to plan and budget the use of Mtafiti jointly and in a way to provide smart solutions for resource 
use and management.  
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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F IS HE RIES  GOVE RNANCE  IN  COASTAL AND M ARINE  KE NYA U NDE R THE  KENYA COASTAL DEVELOPMENT 
PROJECT  
 
Mr. Kennedy Shikami (Kenya Marine and Fisheries Research Institute, Kenya), manager of the first 
component of the KCDP (sustainable management of fisheries resources), presented the objectives, 
achievements and challenges of this component. 
Specific objectives are to (1) improve marine fisheries governance through increased marine fisheries 
management capacity, by implementing a cost-effective monitoring, control and surveillance (MCS) of the 
fisheries in the EEZ, (2) advance research on coastal and nearshore fish stocks, promoting alternative 
fishing technologies and supporting linkages between fishermen, processors and fish mongers and (3) 
increase fish production through aquaculture. 
The major achievements so far were the (1) development of action plans, strategies and management 
plans for pelagic fisheries, ring nets, the MCS…, (2) the establishment of MCS training and (3) the trials of 
different fishing gear.  
Two main challenges are the high expectations the communities and stakeholders hold and the resources 
available to the project. However, law enforcement remains the key challenge in fisheries management. 
Periodic inshore patrols in collaboration with Beach Management Units (BMUs) and development of 
Management Plans for Priority Fisheries are possible alternatives. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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LEGACY AND LESSONS  FROM SWIOFP  –  2  YE ARS  ON  
 
Prof. Johan Groeneveld (Oceanographic Research Institute, South Africa) 
spoke about the South West Indian Ocean Fisheries Project (SWIOFP) which 
formed part of the Global Environment Facility (GEF) Large Marine Ecosystems 
Program in the Western Indian Ocean between 2008 and 2013. SWIOFP aimed to 
assess existing and potential offshore fisheries; provide scientific information 
for developing fisheries management plans; strengthen institutional capacity; 
and foster collaborative networks across the region. 
 
Prof. Groeneveld focused on the lessons learnt from SWIOFP and provided advice for future WIO projects: 
 The participatory process in project design and implementation, which ensured stakeholder buy-
in and relevance of project objectives proved better than using consultants and resulted in the 
development of a strong regional collaborative network. 
 An extensive Master’s degree program proved efficient in achieving 2 objectives simultaneously, 
at relatively low cost: contributing to SWIOFP scientific outputs through analysis of survey data 
and capacity development to an MSc level.  
 Linking fisheries research projects with RFMO’s (such as the SWIO Fisheries Commission) 
provided significant benefits, and enhanced post-SWIOFP continuity. 
 The project design was over-optimistic, given existing infrastructure limitations. Parts of SWIOFP 
(i.e. integrated region-wide fisheries observer program) could therefore not be implemented 
satisfactorily, and placed a heavy burden on project resources.  
 Not enough attention was given to data analysis for use in fisheries management. 
 The complexity of SWIOFP (multiple countries, languages, needs) required a long run-up time to 
render project management structures efficient. Science (conceptualization, data collection, 
analysis, reporting, write-up) is a multi-year process, so that many SWIOFP outputs have only been 
achieved after project conclusion.  
 An exit strategy providing for continuity is crucial. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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DEMERS AL F ISH STOCK AS SESSMENT IN  THE  KENYAN EEZ:  CU RRE NT STATUS  AND OPPORTU NIT IES  
 
Prof. Boaz Kaunda-Arara (University of Eldoret, Kenya) presented the problematics of overexploitation 
of nearshore fish stocks based on the results of a demersal fisheries resources survey and deep slope 
species.  
Prof. Kaunda-Arara explained that the deep slope fisheries resources, that remain largely unassessed, 
could form an alternative source of livelihood and economic income to the artisanal fishers. 
The South West Indian Ocean Fisheries Project (SWIOFP) that concluded in 2013 surveyed the demersal 
fisheries resources on the Kenyan coast over a bathymetric scale that ranged from shallow (10-50m) to 
deep slopes (> 100km) on the continental shelf during the NEM season of 2012. These datasets show the 
potential of an offshore demersal fishery in coastal Kenya. The major observations during the surveys 
were: 
 New unknown stocks were not located  following historical surveys (Ujuzi; Dr. F. Nansen). 
 Very high species diversity (147 species, 19 families) with interesting deep water fish species was 
found. 
 The shallow water fish species are already known to shrimp trawlers exploiting the MUB. 
 Investments In trawl fishery in deep water seems not feasible. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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KCDP  F ISHE RIES  RESEARCH :  PROGRESS  UPDATE  FOR THE  YE AR 2013-2014   
 
Gladys Okemwa (Kenya Marine and Fisheries Research Institute, Kenya) presented the work being 
done within the Fisheries subcomponent of the KCDP regarding the need to explore alternative strategies 
to relieve the fishing pressure in inshore areas. The KCDP research sub-component invests in research 
towards promoting sustainable exploitation of fisheries resources and achieving greater economic benefits 
to fishermen. The key objectives are to advance research on coastal and nearshore fish stocks and to 
promote alternative fishing technologies 
 
Mrs. Okemwa listed 6 objectives accompanied by the progress/plans made to reach each objective: 
1. to assess the status of priority fisheries stocks and impacts of fishing on the stocks;  
Progress: indicator species and pilot study sites were identified, data collection was standardized and 
community consultative meetings, field surveys and biological samplings were held. 
2. to develop management strategies based on stock assessments; 
Progress: fishery management plans are revised for prawn fishery, ringnet fishery, small and medium 
pelagic fishery and aquarium and lobster fisheries 
3. to build capacity for conducting fisheries stock assessment; 
Progress: mentoring of interns, supporting MSc students, providing short trainings, scientific diving skills 
regarding stock assessments and fisheries surveys 
4. to develop fish aggregation devices (FADs) and assess their effect in enhancing artisanal pelagic 
fisheries production; 
Progress: participatory mapping with fishers near FAD areas and fabrication and deployment of deep water 
and subsurface FADs in Mtwapa 
5. to develop alternative environment friendly fishing technologies; 
Progress: promoting the use of gears that reduce by-catch and new fishing methods to better access deep 
water demersal fish 
6. to develop resource use maps of key fishing grounds. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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ACTIVIT IES  OF QU AL ITY CONTROL AND VALUE  ADDIT ION SU B -COM PONE NT IN KCDP  COM PONENT 1:  
F IS HE RIES  
 
Peter Oduor-Odote (Kenya Marine and Fisheries Institute, Kenya) gave a 
presentation on the work being done within the Quality control and value 
addition sub-component in KCDP. 
The aim of this component is to improve the socio-economic benefits from 
fisheries through the development of enhanced value chains and reduced post-
harvest losses. The specific objectives are (1) to contribute to food security 
through reduced post-harvest losses by proper fish handling and (2) to enhance 
fish quality assurance, value addition and marketing for improved livelihood. 
Mr. Oduor-Odote elaborated on the achievements made in fresh, dry, smoked and fried fish value chain 
enhancement and marketing. 
For the fresh fish cold chain an improved fish banda with icemaker and cold room is being introduced in 
Shimoni to carter for Kibuyuni fish banda as well in the fresh fish cold chain. Other infrastructure includes 
introduction of insulated containers for artisanal fishermen to carry ice up-stream, insulated containers at 
the fish banda, a fishing boat and fish collection boat with insulated containers. For the dry fish chain 
thirteen improved fish drying racks have been introduced in the pilot site of Jasini-Vanga to avoid 
contamination of fish by sand particles during drying. Seventeen more are to be introduced to include 
Jimbo area. For the smoked fish chain eight double door improved fish smoking ovens have been 
introduced in Mpeketoni that use 60% less wood fuel, smoke more fish per unit time and produce better 
quality fish. For the fried fish chain three prototype improved fish display shelves have been introduced on 
trial basis in Kilifi Central of Kilifi county with eco-friendly and chargeable lamps replacing the ‘Korobois’. 
This ensures no contamination of fish and no smoke emission with concomitant reduction in carbon 
footprint.  
With regards to the product development, packaging and marketing, capacity was built among the KMFRI 
scientists and technologists for the development of value added product. Technology transfer of product 
development is being implemented with local communities. Product packaging and marketing is being 
done together with local consultants. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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INTEGRATE D COASTAL ZO NE  PLANNING AND IM PL EM ENTATION  
 
Prof. Nico Koedam (Vrije Universiteit Brussel, Belgium) presented the view of 
his team on how to insert scientific work into a general strategy of effective 
coastal zone planning. 
Integrated coastal zonal planning and implementation are issues of policy and 
governance, so what is the role of science? This contribution stems from the 
team’s original interest in contributing to a better and sustainable coastal 
management. Since this original idea, Kenya has evidently not waited. Based on 
its considerable domestic expertise and in view of environmental and economic 
challenges for the country much has been done to elaborate an integrated coastal zone planning. This 
resets and should redefine the role of science in the complexity of global and local stakeholders’ interests 
in the coastal zone. Often, data gaps, lack of baselines, lack of integrative insights weaken the 
effectiveness of such planning. Also, the valuation discourse appears to direct disproportionately 
conservation and management priorities and must be assessed critically by science. Scientists are keen not 
only to deliver commissioned and/or applied policy-support research but also to generate an ‘overhead’ of 
fundamental understanding, thus looking ahead to future questions and allowing for the transfer of 
insights to other locations. Indeed lessons learnt elsewhere must accelerate progress in a science-based 
conservation and management, moving beyond mere empiricism or trial and error. 
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BLUE  CARBON STORAGE  A ND CL IM ATE  CHANGE  MI T IGATIONS  
 
Dr. James Kairo (Kenya Marine and Fisheries Research Institute, Kenya) 
presented on the status of blue carbon research in Kenya and the opportunities 
therein. 
Dr. James Kairo explains how tidal marshes, mangroves and seagrass meadows 
sequester and store large quantities of blue carbon and how the degradation or 
destruction of these ecosystems releases all the stored carbon back into the 
atmosphere as CO2 emissions. These emissions are now being recognized by 
the IPCC and UNFCCC as significant sources of GHGs. This being said, Dr. James 
Kairo stressed that effective management and conservation of coastal wetlands are now a critical priority. 
He further explained the work being done by a global program called The Blue Carbon Initiative, with 
focus on Sub-Saharan Africa. 
The Blue Carbon Initiative is an integrated program focused on mitigating climate change by conserving 
and restoring coastal marine ecosystems globally. The Working Group consists of experts in coastal 
carbon science, carbon assessment, remote sensing and international climate change policy. The group 
has identified sub-Saharan Africa as a critical priority for:  
 Assessment of coastal wetlands for carbon storage and other ecosystem services, including field 
surveys, mapping, threat analysis 
 Support for building capacity on science, conservation and management of coastal wetlands 
 Building awareness of the importance of coastal wetlands 
 Inclusion in global analyses  
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SOUTH AFRICAN ESTU ARIE S :  NATU RAL AND ANTHROPOGE NIC DRIVE RS  OF ECO SYSTEM STATE  
 
Dr. Anusha Rajkaran (Rhodes University, South Africa) summarised the role 
of natural and anthropogenic drivers on estuarine health, with a focus on South 
Africa. Dr. Rajkaran explained how estuaries provide a number of ecosystem 
services and how the value of these services is influenced by many factors. 
Healthy estuaries are more likely to support habitats that may be more resilient 
to climate change. 
South Africa has approximately 300 functional estuaries classified into five 
types namely: permanently open, temporarily open closed, estuarine bays, 
estuarine lakes and river mouths. The main driver of ecosystem health is 
related to the quality and quantity of inputs from the riverine and marine environments into the estuarine 
body which influences the physical and chemical properties and in turn productivity in the water column 
and adjacent habitats. The mouth of an estuary links the marine environment to the estuary and allows for 
the movement of organic and inorganic components, this movement is important for both ecosystems. 
In her presentation, Dr. Anusha Rajkaran evaluated the management tools that are in place in South Africa 
to protect the integrity of these important estuaries. There is the National Estuary Biodiversity Plan (SANBI, 
Department of Environmental Affairs) which has identified 133 priority estuaries to be assigned protection 
status in order to meet defined biodiversity targets. Although legislation is in place (National Water Act), 
effective estuary management must take place across different government departments which can 
represent a complex challenge. The Integrated Coastal Management Act strives to achieve this through 
cooperative governance and the development of estuary management plans which include all 
stakeholders.  
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ECO -TOXICOLOGY IN COASTAL AND M ARINE  S YSTEMS  
 
Prof. Mohammed Ali Sheikh (State University of Zanzibar, Tanzania) 
presented on the effects and consequences of anthropogenic activities and 
pollution on coastal coastal and marine ecosystems. He focused on levels, 
behaviour and effects of toxic chemicals such as TBT, diuron and Irgarol 1051 
on coastal areas including coral reefs ecosystems.  
Prof. Sheikh concluded that to date, very little is known on the adverse effects 
of antifouling compounds in coral reefs ecosystems. While the levels reported in 
various regions have reached the threshold levels for survival of corals over a 
short term exposure, the consequences that might be caused by chronic exposure of the environmental 
relevance concentrations of these chemicals in coral reef ecosystems remains uncertain. 
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B IOD IVE RS ITY AND HE AL TH OF M ARINE  AND COASTAL ECOSYSTEMS  IN KENYA  
 
Jelvas Mwaura (Kenya Marine and Fisheries Institute, Kenya) presented the 
major accomplishments that were achieved under the KCDP component 
concerned with the biodiversity and health of the marine and coastal 
ecosystems in Kenya. Mr. Mwaura informed that dedicated scientific field 
studies had been undertaken on biodiversity and health status of coral reefs, 
mangroves and seagrass beds, in the south coast-Shimoni-Vanga, Kilifi-Malindi, 
and Lamu regions. An important major delivery of this work has been the 
production of both scientific and technical reports highlighting the current biodiversity and health status 
of marine ecosystems, major issues and recommended actions for their sustainable management and 
conservation. A second delivery is the development of a database for monitoring, evaluation and 
reporting. The scientific biodiversity studies also led to implementation of pilot projects in some regions 
such as (1) strengthening locally managed marine areas, (2) restoration of deteriorated marine habitats, 
particularly near-shore reef systems, (3) strengthening of mangrove management and governance and (4) 
environmental and economic impact assessment of gated-basket trap. 
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THE  RESTORATION AND RE HABIL ITAT ION OF DAM AGED OR DE GRADED M AN GROVE  ECOSYSTEMS  IN 
KENYA  
  
Dr. Jared Bosire (WWF Kenya, Kenya) presented a review of the functionality of 
restored mangrove ecosystems using functional indicators ranging from 
vegetation structure, natural regeneration, productivity, nutrient recycling to 
conservation of inherent biodiversity and socio-economic valuation.  
Dr. Bosire finished his presentation by discussing the constraints and 
opportunities for successful mangrove restoration. 
 
 
 
 
 
  
 39 
 
MANGROVES  FACING CL IM ATE  CHANGE :  LAND WA RD M IGRATION P OTE NTIAL  IN RES PONSE  TO 
PROJECTED SCE NARIOS  OF SEA LEVEL  R ISE  
 
Prof. Nico Koedam (Vrije Universiteit Brussel, Belgium) presented the 
findings of two specific research programs that dealt with the adaptation of 
species and populations to environmental change on a shorter than 
evolutionary time scale.  
The first study in East Africa (Gazi Bay, Kenya) addressed the question whether 
or not mangroves can be resilient to a rise in sea level by focusing on their 
potential to migrate towards landward areas. The combinatory analysis between 
remote sensing, DGPS-based ground truth and digital terrain models (DTM) unveiled how real vegetation 
assemblages can shift under different projected (minimum (+9cm), relative (+20cm), average (+48cm) and 
maximum (+88cm)) scenarios of sea level rise (SLR).  
The second study addressed the question whether or species will dynamically adapt to local climatic and 
environmental conditions. Therefore the team investigated the behaviour of the water transport tissues of 
mangrove species (as key to their ecological success) upon such changes both in their natural 
environment and experimentally. Their findings suggest that freshwater availability (rather than tidal 
inundation) affected radial increment, either in a concentric or patchy pattern in Avicennia, and that 
shrinking and swelling followed but shortly after the onset of changes in salinity in the other two species.  
Prof. Koedam concluded that such findings are indicative of rapid changes in mangrove individuals in the 
highly dynamic environment that mangrove forests are, but demand integration in order to understand 
eventual success or failure to survive. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
 
  
 40 
 
BLUE  CARBON IN  THE  WESTE RN INDIAN OCEAN  
 
Dr. Gabriel Grimsditch (International Union for Conservation of Nature, 
Maldives) spoke about Blue Carbon science, the research needs and policies 
with an emphasis on the WIO region.  
After providing a global overview of the current state of blue carbon scientific 
knowledge, Dr. Gabriel Grimsditch summarised the research needs in the field, 
as follows: 
 
 Habitat cover from remote sensing data needs to be validated in order to improve its accuracy 
 Change analysis to calculate loss rates needs to be conducted 
 Carbon data is growing in WIO but more is needed, especially for soil 
 A network of projects in the region 
 Communicate results to government and stakeholders 
 Submit results to IPCC 
Dr. Grimsditch then focused on case studies relevant to the Western Indian Ocean, exploring the various 
policy and financing mechanisms that are being developed for blue carbon communities around the world 
and presented the largest comprehensive blue carbon project in the Western Indian Ocean; the 
GEF/UNEP/GRID-Arendal Blue Forests project, which involves a large network of partnerships in the region 
and other international efforts (http://bluecarbonportal.org). 
Dr. Grimsditch concluded that in the WIO (and in Kenya) there are few Blue carbon research initiatives. 
Although Kenya, in particular KMFRI and Napier University, are occupied with this, most research is done 
on mangroves, little on seagrasses. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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COAS TAL ECOSYSTEMS ,  COAS TAL FORESTRY AND  F ISHERIES  
 
Dr. Virginia Wang’ondu (University of Nairobi, Kenya) spoke about the 
threats to the coastal ecosystems of Kenya, in particular the mangrove forests 
and the coastal fisheries. She emphasized the need for sustainable 
management of these ecosystems and discussed the several efforts in Kenya 
directed towards conservation and sustainable use of coastal ecosystems. 
Efforts include the reforestation of degraded mangrove forests, the creation of 
marine protected areas, the payment for ecosystem services and carbon 
markets programs, the Economic Stimulus Program by the Kenyan Government. 
Despite these efforts, human activities remain the enormous threat to coastal ecosystems on the global, 
regional and local scale.  
Dr. Wang’ondu concluded that the development of a strategic management plan for coastal ecosystems in 
Kenya through the Kenya Coastal Development Program will guide and oversee the effective and 
sustainable management of coastal ecosystems for sustainable utilization, productivity and conservation 
for future generations. This will reduce poverty, improve livelihoods and increase societal benefits from 
coastal ecosystems. 
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BENTHIC FAU NA FROM KENYAN M ARINE  SED IMEN TS :  A RE VIE W  
 
Dr. Agnes Muthumbi (University of Nairobi, Kenya) spoke about the Kenyan 
benthic fauna, the acquired knowledge and the remaining gaps in knowledge. 
She provided an overview of the types of studies that have been conducted in 
the different locations (mainly Gazi and Mida Creek) and habitats (mainly 
mangroves) and summarized what is currently known about Kenyan benthos. 
She identified that the topics of interest in the Kenyan benthic studies were 
trophic interactions between endobenthos and epibenthos. Also studies relating 
to mangrove ecosystem recovery and function where benthic fauna were used as bio-indicators were 
common.  
Dr. Agnes Muthumbi emphasised that there are few studies that relate to the impacts of human activity 
such as organic pollution, seed collection for mariculture, bait collection to benthic biodiversity and how 
these impacts are likely to affect the whole ecosystem.  
Dr. Muthumbi also listed following research activities needed that are needed in the future: 
 Data and information archiving: centralized system which is accessible to all stakeholders 
 Integration of available data and information on mangroves benthos in order to inform mangrove 
management strategies 
 More studies on other less studied coastal biotopes like seagrass beds, sandy beaches (species 
distribution /interactions, taxonomy/diversity) 
 More studies on the continental shelf/slope 
 Studies on inter connectivity between coastal and offshore populations 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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SOCIETAL AND ECONOM IC  BE NEFITS  OF M ARINE  RESEARCH  
 
Mr. Jacob Ochiewo (Kenya Marine and Fisheries Research Institute, Kenya) explained how marine and 
fisheries research information can positively result into societal and economic benefits, particularly when 
the research information is effectively disseminated to communities and other stakeholders. 
The traditional exploitation of the natural resources at the coastal zone of Kenya has resulted in a ‘natural 
resources trap’ with poverty levels remaining extremely high among the local communities. In fact, the 
exploitation of some of the natural resources has been characterized by serious use conflicts. 
Mr. Ochiewo shed light on the importance of understanding the socio-cultural and economic setting of the 
coast, the needs of the local communities, and applying scientific information to address these needs 
within the existing socio-cultural contexts. 
Mr. Ochiewo finished his presentation by making suggestions on a way forward for achieving sustainability 
in the face of extreme poverty: 
 There is a need for (more) social science studies on the management of marine and coastal 
resources. 
 Identification of economically viable alternative & supplementary livelihoods 
 Resource and socio-economic challenges 
 Understanding the value of natural resources to influence policy & resource allocation decisions 
 Understanding the role of institutions in development 
 Understanding coastal socio-economic dynamics 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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CHALLE NGES  FOR AQU ACU LTU RE  DEVELOPMENT IN  E AS TERN AFRICA  
 
Prof. Gilbert Van Stappen (Ghent University, Belgium) presented the current 
status of aquaculture development in Africa, with an emphasis on East Africa.  
Prof. Van Stappen explained that fast population growth and uncertain yields 
from traditional agriculture and terrestrial husbandry, aggravated by climatic 
change, currently press governments to explore diversification of food 
resources. Although initiatives for aquaculture production are increasing, the 
pace of aquaculture development has been slower in Africa than on other 
continents. 
Prof. Van Stappen outlined the key points favouring growth of aquaculture in Africa: 
 important water resources (e.g. inland lakes and reservoirs) 
 agriculture in broad sense plays a dominant role in most African economies as an important 
source of livelihood 
 opportunities for integrated production, production combined with mangrove reforestation.... 
 growing awareness at governmental level (‘National Fisheries and Aquaculture Development 
Plans’) alongside terrestrial crops –but further consolidation of the idea that aquaculture can 
create wealth 
 establishment of networks (e.g. SARNISSA) 
 substantial economic growth in a number of countries; growing foreign investments 
As main bottlenecks for aquaculture development, Prof. Van Stappen identified the lack of appropriate 
‘seed’ and ‘feed’; i.e. resp. the production of sufficient numbers of good quality fish/shellfish larvae for 
stocking, and the availability of affordable high quality feeds for grow-out. Prof. Van Stappen concluded 
that various macro- and micro-economic, social and cultural factors can be held responsible for the 
present status of African aquaculture.  
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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AQU ACULTU RE  RESEARCH AND DEVELOPME NT IN KENYA :  AN OVE RVIE W  
 
Dr. Betty Nyonje (Kenya Marine and Fisheries Research Institute, Kenya) 
presented the strategic research and development issues identified for Kenya to 
exploit her largely unutilized aquaculture potential. 
Dr. Nyonje explained that the marine aquaculture sector has had no major 
government intervention so far. But as Kenya endeavours to pursue a science-
based aquaculture development, efforts in research are therefore demand 
driven. 
Dr. Nyonje highlighted the research efforts that KMFRI and several universities have undertaken to address 
some of the strategic research issues, including diversification of aquaculture species base, improved 
culture systems, improvement of bio-security and fish disease surveillance as well as environmental 
research. Dr. Nyonje demonstrated how these issues also present opportunities for research collaboration.  
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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RECENT ADVANCES  IN  M ARINE  AQU ACULTU RE  RES EARCH –  IM PL ICAT IONS  FOR KENYA AND THE  REGION  
 
Dr. Nigel Preston (Commonwealth Scientific and Industrial Research 
Organisation, Australia) presented the advances made in Australia regarding 
coastal aquaculture and demonstrated how some of these achievements are 
directly transferable to the Kenyan coast. 
Dr. Preston explained how the challenge for Kenya, and other countries in the 
region, is to develop and gain the economic benefits from coastal aquaculture 
enterprises, whilst conserving the ecosystem health of adjacent environments. 
In this context, recent advances in environmental management, selective 
breeding and aquafeeds have dramatically increased the production efficiency 
and sustainability of Australian aquaculture enterprises. These achievements are proven solutions to the 
concerns about the negative impacts that aquaculture can have. 
 Dr. Preston concluded that the transfer and application of these recent advances from Australia could 
significantly enhance the viability of new aquaculture enterprises in the coastal areas of Kenya, and other 
countries in the region. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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COM MU NITY BASED AQU AC ULTU RE  IN IT IAT IVES  I N COAS TAL KENYA  
 
Dr. James Mwaluma (Kenya Marine and Fisheries Research Institute, Kenya) discussed the successes, 
challenges and constraints in community based aquaculture at the coast and gave an overview of the few 
pilot projects running in Kenya on mariculture.  
Despite the huge mariculture potential in Kenya only a few community-based pilot projects and isolated 
trials have been done which have largely remained at experimental/demonstration stages. A few initiatives 
have started realizing some profits albeit at subsistence levels. The few successes include the crab 
farming in Dabaso, seaweed farming in the South coast, the Artemia pond production, milkfish farming in 
Makongeni, and the milkfish and prawn farming in Kibokoni. 
Dr. Mwaluma listed the challenges that mariculture is facing in Kenya: 
 Lack of technical knowhow (pond siting & construction) 
 Lack of seeds and feeds 
 Lack of financing (pond construction) 
 Low scale production (understocking of seeds) 
 Lack of sustainability (group dynamics, business skills, perception) 
 Low markets (low market prices) 
 Lack of guidelines 
 Disputes among group members 
Finally, Dr. Mwaluma discussed the interventions needed to enhance the viability of new aquaculture 
initiatives: 
 Establishment of a marine hatchery (seed and feed production) 
 Community training in mariculture production 
 Private partnership in marketing, value addition and semi processing 
 Need for partnership in upscaling, research, packaging and marketing artemia cysts 
 Training in business skills 
 Development of an aquaculture policy 
 Development of mariculture guidelines 
 Aquaculture master plan - guide development of aquaculture interventions and investment 
 Diversification of aquaculture species (marine tilapia, siganids) and technology (cage culture 
offshore) 
 Training in leadership roles (women) 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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GOVE RNME NT INTE RVENTI ON FOR AQU ACULTU RE  DE VELOPME NT IN KE NYA  
 
Dr. Harrison Charo-Karisa (State Department of Fisheries, Kenya) talked 
about the unprecedented growth in aquaculture in Kenya over the past five 
years through government intervention such as initiating programs, awareness 
campaigns, product value addition and diversification, changing policy 
formulations, development of the National Aquaculture Development Strategy 
and Plan, direct investments in the sector through the Economic Stimulus 
Program funded Fish Farming Enterprise Productivity Program (ESP-FFEPP) and 
quality assurance efforts to ensure that aquaculture fish and fish products 
continue to access traditional and emerging markets.  
Dr. Charo-Karisa also addressed some points of improvement such as the low production and some 
challenges the aquaculture sector is facing such as sustaining inputs and equipment, market development 
and market information flow, the weak research support and the threats to ecosystems and biodiversity. 
Dr. Charo-Karisa finished his presentation by suggesting a way forward through various points of action: 
 Get the market right: a value chain development approach and focus on end-product 
 Well-funded research for development 
 Enhanced public-private partnerships 
 Standards: facilities, processes and products 
 Diversification of culture systems 
 Diversification of culture species 
 Develop Centres of Excellence    
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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M ICROBIAL  B IODIVE RS ITY IN BOHAI  BAY S ALT WORKS  AND THE IR  B IOTECHNOLOGICAL U TIL IZAT ION  
 
Dr. Sui Liying
 
(Tianjin University of Science and Technology, China) 
presented the results from a study of the microbial biodiversity of brine water 
with different salinities and seasons in the Bohai Bay saltworks, the main salt 
production site in China.  
Dr. Liying put emphasis on the biotechnological use (in medicine, food industry, 
environmental protection) of certain active compounds that the halophilic 
bacteria and archaea in the saltworks contain. Dr. Liying explained how the 
study of the biotechnological compounds produced by bacterial and archaeal 
strains can provide useful information on the potential utilization of microbial 
resources in saltern ponds. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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ENVIRONMENTAL S AFEGU ARDS  IN  KE NYA :  OCE ANOGRAPHIC AND CO AS TAL PE RS PECT IVES   
 
Mr. Patrick Gwada (Kenya Marine and Fisheries Research Institute, Kenya) 
spoke about the historical evolution and improvements in the environmental 
management tools that Kenya uses in environmental governance.  
Mr. Gwada explained that, within the national ocean policy and strategy, the 
potential of twining the availability of RV Mtafiti to the need to develop new 
national and regional monitoring or observer stations to inform the 
development or improvements of existing environmental management tools are 
explored as well as including new opportunities to exploit the resources of the 
EEZ. 
Mr. Gwada highlighted the challenges in environmental management and governance within the 
oceanographic and coastal perspectives to improve the economic, political, and social well-being of its 
people.  Examples of existing interventions in improving coastal livelihoods were discussed for a number 
of aquaculture interventions and for few natural resource management initiatives within the Kenyan coast 
and near-shore marine environments.  
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output  
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THE  STATUS  AND OU TLOO K OF M ARINE  AQU ACULT U RE  DEVELOPMENT IN SOUTH AFRICA  
 
Prof. Daniel Brink (Stellenbosch University, South Africa) presented on the 
status of the mariculture development (mainly abalone, mussels, oysters and 
finfish) in South Africa. 
Prof. Brink identified the particular challenges the sector faced to be a high 
energy coastline with limited sheltered bays for offshore aquaculture, the long 
distance from the world markets which increases the costs of logistics, the 
escalating costs of energy and labour and the cost of capital and high internal 
rate of inflation (>6 percent per annum).  
On the other hand, Prof. Brink also addressed the development advantages the sector enjoys in South 
Africa, being: 
 well-developed infrastructure (transport, processing facilities, marine infrastructure) 
 reputation as a high quality seafood supplier 
 diversified marine species resource base 
 abalone subsector success 
 pristine marine environment 
 new growth priority and strategy 
Finally, Prof. Brink concluded that the marine aquaculture sector in South Africa has made good progress 
over the past decade and is well positioned for future growth, supported competitive technologies and 
market demand. Specific development goals are to increase the production of abalone and marine finfish 
within the next five years and to drive up the total production to 20.000 tons within 5-10 years. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
 
  
 53 
 
SUSTAINABLE  ARTEMIA  POND PRODU CTION IN COAS TAL S ALT WORKS  AS  A TOOL TO SOLVE  
AQU ACU LTU RE  CHALLE NGE S  
 
Assoc. Prof. Dr. Nguyen Van Hoa (Can Tho University, Vietnam) told the  
successful story of Artemia farming in Vinh Chau (Vietnam) from introduction, 
adaptation of the original Artemia species (i.e. Artemia franciscana from solar 
saltworks in San Francisco, USA) to the new habitat (Vinh Chau), pond culture 
techniques and technology transfer to open out the possibility of fulfilling the 
need of Artemia cysts for local aquaculture development. 
Assoc. Prof. Nguyen Van Hoa explained how nowadays, more than 80% of Artemia cysts are being used for 
marine shrimp hatcheries, but that the main cyst source comes from the wild (e.g. collected from salt 
lakes in USA, Russia, China) which are usually expensive and thus become bottlenecks to poor and 
developing countries. The Artemia farming in Vinh Chau has proved to be a new approach to generate a 
higher income for poor salt-farmers (i.e. salt-farmers could increase their profit 3-5 fold compared to 
traditional salt production).  
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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REVIE W OF COAS TAL AQU ACULTU RE  DEVELOPMENT IN  MOZAM BIQUE  
 
Mr. Rafael Miguel Rafael (National Fisheries Research Institute, 
Mozambique) presented on the history and current coastal aquaculture 
activities in Mozambique which includes the culture of crustaceans, finfish, 
bivalves and seaweeds. Mr. Rafael concluded that despite the fact that a 
favourable political environment for investment as well as climatic conditions 
and identified suitable coastal areas for aquaculture are accessible, the 
potential of coastal aquaculture in Mozambique has to date not been 
meaningfully exploited. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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THE  POTE NTIAL  OF INTE GRATING M ARINE  B IOTE CHNOLOGY WITH AQU ACU LTU RE  FOR HUM A N HE ALTH 
IN KE NYA  
 
Dr. Charles Gatune (Karatina University, Kenya) spoke about the integration of biotechnology with 
aquaculture development in Kenya. 
The application of biotechnology for the development of aquaculture has been emphasized as a thematic 
area in:  
1. improving fish breeds through selective breeding, fish strain comparison, identification and 
introduction of candidate local fish species  
2. identification and introduction of highly nutritious natural, live and formulated fish food with 
minimal residue 
3. introduction of fish production systems with potential to conserve water, stabilize favourable 
water quality, integrate with other agriculture systems and bio-accumulate macro- and micro-
nutrients in fish tissue for improved human health and nutrition.  
Dr. Gatune explained that the sustainable use of coastal and marine resources in Kenya can be greatly 
enhanced by utilizing its biotechnology opportunities to develop aquaculture. For instance: 1) culturing, 
bio-accumulating and bio-encapsulating macronutrients in marine live feeds such as Artemia, fresh and 
brackish water Caridina, zooplankton, micro-algae, biofilms and bioflocs and, 2) extracting and 
incorporating gelatine and agar, from marine fish and sea weed, in formulating fish food can promote 
introduction of fish food which is ecologically clean, water stable and has potential to upgrade the 
nutritive value of fish tissue for improved human health and nutrition.  
In the light of the above observations, Dr. Gatune mentioned that Karatina University has introduced an 
academic and research program for Aquaculture and Fisheries Technology to build capacity and undertake 
innovative research to continuously improve aquaculture development in Kenya. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output  
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AN OVE RVIE W OF THE  CU RRE NT STATUS  OF KE NYAN FIS H FE ED INDUSTRY AND FEED  M ANAGEMEN T 
PRACT ICES ,  CHALLE NGES  AND OPPORTU NITIES  
 
Dr. Jonathan Munguti (Kenya Marine & Fisheries Research Institute, Kenya) 
talked about the current status of the fish feed industry in Kenya and the 
challenges the industry is facing. 
In light of the challenges, Dr. Munguti defined a whole series of opportunities 
for joint research between KMFRI and the marine research institutes in Belgium 
and other countries: 
 
 Capacity building 
o Training on feed processing and production technologies 
o Development of adaptable technology and equipment for fish feed processing & production 
suitable for the local conditions 
o Exchange program between Belgium and KMFRI Researchers for practical experience in feed 
production 
 Infrastructure 
o Development of a state of the art nutrition laboratory for feed analysis, formulation and 
quality control 
 Improvement of feed quality & reduction of cost 
o Development of live feeds - Artemia, rotifers 
o Research on alternative feed resources- plant based, non-conventional 
o Improvement of the feed conversion ratio (FCR) 
o Feed development for different stages of development 
o Starter diets specifically formulated for the mariculture 
o Development of ornamental feeds (Koi carp) 
 Development of efficient marketing linkages and a communication platform 
 Research on nutrition related conditions, deformities, diseases and the quality of the farmed flesh 
 Research on anti-nutritional factors, toxins in fish feed ingredients and safe removal mechanisms 
 Nutrient loading from fish feeds in culture systems, effects on water quality, treatment and safe 
disposal 
 Development of a certification system for accrediting for feed manufacturers 
 Opportunities for development partners to invest in the feed industry in Kenya 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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A  GAP  BET WEE N SM ALL -SCALE  COM MU NITY M ARI CULTU RE  AND M ARICU LT U RE  AS  A BUS INESS :  CA N 
KCDP  BRIDGE  THE  GAP? 
 
Mr. David Mirera (Kenya Marine and Fisheries Research Institute, Kenya) 
talked about the evolution of community based small-scale mariculture, the 
experimental and research interventions on commercial productions and the 
development of the aquaculture strategy (2010), policy (2011) and a 
mariculture forum (2005) by WIOMSA.  
Mr. Mirera explained that mariculture in Kenya is dependent on wild seed 
supply, is underdeveloped and can be traced back to the earlier 1980s. Community based small-scale 
mariculture was initiated about two decades ago along the coast of Kenya and organised community 
groups (OCGs) formed the entry point for the interventions. Unfortunately, mariculture has been 
characterised with low and inconsistent annual production regimes that has been associated to a number 
of factors. However, the fish culture and seaweed farming areas have doubled with more communities 
being introduced into mariculture through effective KCDP intervention over the last one and a half years. 
Mr. Mirera indicated that collaborative partnerships in mariculture development will be important in the 
future to respond to issues on income, production and sustainability and listed following opportunities for 
collaboration: 
1. Development of marine hatchery will open-up a variety of species for aquaculture 
2. Production of quality and affordable feed for marine fish 
3. Undertaking research that address industry needs 
4. Diversification of culture technologies and species for culture 
5. Understanding market dynamics for the different mariculture products and using them as 
opportunities in development of the sector 
6. The need for coordinated mariculture development 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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AN OVE RVIE W OF THE  INST ITU TIONS  AND EDUCA TION PROGRAMS  OF  H IG HER LE ARNING IN  
AQU ACU LTU RE  DE VELOPM ENT IN  KE NYA  
 
Dr. John Radull (Maseno University, Kenya) presented the current status of aquaculture training 
available in Kenya and outlined possible ways to actualize the training of aquaculture practitioners and 
managers for sustainable aquaculture in Kenya. 
Dr. Radull explained how the development of a sustainable aquaculture industry is largely dependent on 
the principals of good management practices, themselves a culmination of purposeful training, both 
formal and informal. In Kenya, aquaculture training can be said to be at its infancy, making it a high 
priority development target. Reviewing the existing training programs in Kenya, Dr. Radull found that (1) 
there are not enough qualified personnel to manage the aquaculture industry in Kenya, (2) the Kenyan 
universities have neither the appropriate curriculum nor the technical capacities to handle meaningful 
aquaculture training and (3) there is urgent need to formulate and actualize meaningful programs for 
aquaculture training in Kenya 
Dr. Radull therefore suggested that a framework for appropriate aquaculture training in Kenya should be 
developed and the framework should (1) involve all the players in the aquaculture value chain, (2) use the 
bottom-up demand oriented process in curriculum development, (3) develop adequate infrastructure, 
demonstration farms, pilot recirculation hatchery systems, laboratories, etc. and (4) engage experts, 
international partners and local entrepreneurs in curriculum development. 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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APPROACH OF STELLENBOSCH UNIVE RS ITY IN PROM OT ING AQU ACULTU RE  EDU C ATION IN AFRICA  
 
Prof. Daniel Brink (Stellenbosch University, South Africa) gave a general 
overview of the evolution of aquaculture education in South Africa and the 
different courses available at Stellenbosch University. 
Prof. Brink explained how a first formal training program in aquaculture was 
introduced in 1990 and over the years grew out to MSc and PhD postgraduate 
courses as from 1996. The lack of training opportunities on subsidiary levels 
has led to the introduction of a Certificate Program in 1997 as well as regular 
short courses in order to develop required capacities. The certificate program 
expanded onto a distance learning platform in 1998 in an effort to improve accessibility throughout the 
region. The latest addition was a Post Graduate Diploma in Aquaculture Production and Management 
introduced in 2012 to further enhance accessibility through acknowledgement of prior learning at other 
institutions.  Prof. Brink also emphasized the importance of establishing international networks.   
The curriculum of Stellenbosch University now incorporates the main components along the value chain, 
including water ecology, breeding, nutrition, husbandry, health management and post-harvest technology. 
Production and financial management, together with marketing are incorporated in subsequent modules. 
A wide range of both freshwater (e.g. trout, tilapia, catfish) and marine species (seaweed, shellfish, 
molluscs, finfish) are reflected. 
Prof. Brink concluded his presentation by identifying the key challenges with regard to aquaculture 
education and training which are accessibility, affordability and student compatibility as well as 
continental career opportunities for postgraduate students in particular. Stellenbosch University is 
currently embarking on an information communication technology strategy (SU 2014) to enhance future 
teaching and learning opportunities that could address some of these challenges. Complementary 
teaching and learning networks throughout Africa, and beyond, will also play a key role in meeting the 
training needs of the continent in relation to aquaculture development. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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BUILD ING A RE GIONAL T RAINING NET WORK OF COA STAL ,  M ARINE  AND CONTINENT AL WATE R BODY  
SCIE NT ISTS  IN THE  WIO  REGION  
 
Dr. Karolien Van Puyvelde (Vrije Universiteit Brussel, Belgium) presented a 
new project which will provide the opportunity to build a regional and 
international South-South scientific network, named InteGRADE: the South 
Initiative ‘INternational inTEnsive Southern training proGRAm and network 
DEvelopment for marine and lacustrine scientists.  
Dr. Van Puyvelde explained how Flanders has built capacity in relevant fields, 
often created nuclei, but how regional and international South-South scientific 
networking remain an underutilised resource for valorization. 
Therefore InteGRADE is intending to (1) build a regional training network of 
coastal, marine and continental water body scientists in the Western Indian Ocean region (WIO) and to (2) 
organise a pilot event in the South on basis of the network initiating the establishment of an international 
intensive southern training program (on research capacity, new scientific developments, governance and 
policy,…) within the disciplines of marine and continental water body research and management. The 
concept is to involve lecturers, academic scientists, managers, NGO collaborators and students at an 
international, intensive training program in the South. There is an emphasis on valorizing alumnus 
involvement. 
Dr. Van Puvelde further elaborated on the opportunities this program presents for future close 
collaborations with (1)VLIR -UOS listed regional partners, such as South Africa and Kenya (since 2015), (2) 
non listed countries such as Mozambique, (3) land locked countries which are part of the regional network 
in the aquatic science and management (African lakes) such as Malawi, Uganda and (4) countries which are 
as yet beyond reach but must be integrated into operational scientist networks, because of their basin 
linkage (South Sudan – Nile basin) or coastal continuity (Somalia ) . 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
  
 62 
 
HOW TO CONVEY A COM P LEX MESSAGE  TO A WIDE  AUDIENCE :  AVOID ING THE  OCE AN D IV IDE  BET WEEN 
SCIE NCE  AND PU BLIC U NDE RS TANDING? 
 
Prof. Nico Koedam (Vrije Universiteit Brussel, Belgium) presented an 
initiative ‘Green Dyke’ conducted in Sri Lanka set out to convey a complex 
message to a wide audience. 
Communicating scientific findings to the public is a challenge as it is often not 
the primary aim of research and the messages are increasingly complex and 
cannot be reduced easily to simple statements. Yet, society has a right to call 
upon scientists. Therefore, Prof. Koedam explained, a Coastal Resources 
Awareness Centre was developed in the framework of the VLIR-UOS funded project ’Green Dyke’ in Sri 
Lanka (2008-2014). He presented the approach of his team to serve as a source of inspiration elsewhere, 
also in Kenya.  
Dr. Koedam concluded with the lessons learnt from this project, such as the importance of diversification 
in the use of media, the teams involved and the language of expression and how the geographical and 
cultural context are crucial elements throughout the entire process. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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IOC-UNESCO  REGIONAL TRAINING CE NTRE  FOR THE  OCEANTE ACHE R GLOBAL  ACADEMY  
 
Mr. Harrison Ong’anda (Kenya Marine and Fisheries Research Institute, 
Kenya) outlined the role of KMFRI to host a Regional Training Centre (RTC) for 
the OceanTeacher Global Academy Project of IOC-UNESCO. 
Mr. Ong’anda explained how this project is aimed at developing a global 
training centre network and utilizing this network to increase national capacity 
in coastal and marine knowledge and management. It does so by promoting the 
establishment of Regional Training Centres (RTCs) as well as their close 
collaboration through advanced information technology. The Project will target 
staff of marine research institutions and related facilities, staff of Government departments involved with 
marine science and services, marine related practitioners (Government and Private Sector), university 
students (marine science and related disciplines). 
The OceanTeacher Global Academy (OTGA) Project is an extension of the achievements of the 
OceanTeacher Academy (OTA) project which developed a Learning Management System and teaching 
program that has successfully organised 42 courses on ocean data and information management, 
involving over 1800 participants, at the IOC Project Office for IODE in Oostende, Belgium. The 
Enhancements in this second phase include (i) OceanTeacher Global Classroom, which will involve the 
establishment, by Member States, of regional training centres (of Excellence) and their interconnection 
through advanced video conferencing services; and (ii) the development of a wide range of courses 
responding the needs in ocean science, ocean observation, tsunami warning and mitigation, integrated 
coastal area management, marine spatial planning, etc.  
Mr. Ong’anda also emphasized that special attention will be given to North-South as well as South-South 
interaction of students, as well as to gender balance in terms of students and resource persons (lecturers 
and teaching assistants). The project is in fulfilment of the IOC-UNESCO partnership with the Global Ocean 
Forum on a commitment at the Rio+20 conference on ‘Building Global Capacity for Marine Sciences, 
Observation and Transfer of Marine Technology’.  
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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L INKING S CIE NCE  AND C OMMU NITY DE VELOPME NT :  THE  COMMU NITY DRIVE N  DEVELOPME NT (CCD)  
APPROACH  
 
Ms. Farida Hassan (Kenya Marine and Fisheries Research Institute, Kenya) presented the conceptual 
framework of KCDP fund ‘Hazina Ya Maendeleo Ya Pwani’ (HMP) that seeks to address the gap between 
research findings on management of natural resources in areas such as coral reefs, mangroves, fisheries, 
aquaculture, seagrasses, seaweeds, etc. and the adoption of these findings for improved management of 
natural resources and community development. 
Ms. Hassan explained how the HMP fund has adopted a comprehensive approach of engaging coastal 
communities in the sustainable management of natural resources and community development. The 
approach is known as the Community Driven Development (CDD) where control of the development 
process, investment resources and planning decisions are directly handed over to community. The 
approach comprises building the capacity of Community Based Organisations through training, technical 
backstopping and provision of small grants for implementation of priority projects within their locality.  
Ms. Hassan concluded that the CDD approach has stimulated the interest of coastal communities in 
participating in the HMP program. The community trainings, technical backstopping and small grants 
provided to communities has given them the confidence of wanting to be part of stakeholders that are 
critical in the management of natural resources and community development. 
 
The PDF of the presentation can be consulted at http://www.vliz.be/kenya/conference-output 
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SUMMARY OF THEMATIC PRESENTATIONS 
 
Most of the presentations made were either on the coastal land based or near shore resources with 
minimal work being presented on the offshore resources (Table 1). This indicates that capacity 
development in Kenya and the region on offshore research is needed to be able to tap into the huge 
unexploited resources in the EEZ. The number of Kenyan scientists who presented in the various thematic 
areas indicates the diversity and significance of the collaborative trainings that have been spearheaded by 
VLIZ and other partners over the years. However, the presentations on policy were minimal in the 
conference, an aspect that is limiting in uptake of scientific information (Figure 2). 
 
 
Figure 2: Summary of the number of oral presentations made for each thematic area during the 
conference.
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Table 1: Overview of the oral presentations made during the conference for each thematic area. 
 
Thematic 
area 
No. 
presen
tations 
Coastal/land
-based 
Near-shore Offshore 
deep sea 
Challenges Way forward 
Regional 
overview: 
KBP, WIO, 
KCDP, 
ASCLME, IOC, 
SWIOFP 
6 1: 
 
KCDP 
2:  
 
KCDP, KBP 
5: 
 
WIO, KCDP, 
ASCLME, 
IOC-IOE, 
SWIOFP 
 Overexploitation of stocks 
 poor transboundary 
management 
 inadequate enforcement 
 ABNJs/High Seas not 
properly managed 
 intersectoral conflicts not 
addressed 
 few international 
commitments to adopt 
ecosystem-based 
management methods 
 develop common priorities 
 advance capacity building for 
marine research and 
observations 
 bridge the gap between science 
and policy 
 participate in agreed regional 
strategic action programs 
 participate in implementation 
frameworks to deliver and 
execute actions 
Sustainable 
use of 
marine 
resources 
13 2:  
Quality 
Control (QC), 
Catch 
Assessment 
Surveys (CAS) 
13: 
 marine fisheries 
 marine sciences 
 marine pollution 
 oceanography 
 research vessels 
 fisheries 
 governance 
 SWIOFP legacy 
 stock assessment 
 QC 
 CAS 
 
 Fishing, overfishing and 
destructive fishing 
 climate change impacts 
 critical habitat loss (coral 
reefs, seagrasses and 
mangroves) 
 other ecosystems (LME, 
upwelling zones, climatic) 
 pollution 
 future development 
 population growth 
 global/market changes 
 develop common priorities (e.g. 
national and regional fisheries 
management plans) 
 advance capacity building for 
marine fishery database, 
research and observation 
 bridge the gap between science 
and policy 
 participate in agreed regional 
strategic fishery action 
programs, e.g. stock 
assessment, EAF, etc. 
(incorporating standards such as 
FAO guidelines) 
 data analysis for fisheries 
management to be prioritized 
and linked to sustainability, 
societal benefits and economic 
growth 
 phytoplankton monitoring 
(skilled experts, automated 
systems, satellite imagery for 
chl a, surface T, etc.) 
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Thematic 
area 
No. 
presen
tations 
Coastal/land
-based 
Near-shore Offshore 
deep sea 
Challenges Way forward 
 
Coastal 
resource 
management 
 
11 
 
1: 
ICAM 
(Integrated 
Coastal Area 
Management) 
 
10: 
 ICAM 
 Blue technology 
 estuary dynamics 
(ZA) 
 mangroves (Sri 
Lanka, Malaysia, 
Kenya) 
 biodiversity 
assessments 
 restoration 
research 
 sea-level rise 
 macrobenthos 
 socio-economic 
benefits 
   
 
 Water quality degradation 
 habitat and community 
modification (coral reefs, 
seagrasses and mangroves) 
 declines in living marine 
resources 
 unpredictable 
environmental variability 
and extreme events 
 current and future 
development 
 population growth 
 global/market changes 
 
 
 develop common priorities (e.g. 
sustained fundamental and applied 
research that will lead to improved 
assessment, modelling, monitoring 
and prediction of potential risks and 
sustainable management of coastal 
and marine resources) 
 advance capacity building for marine 
resource database, research and 
observations (including health 
status, fluxes, connectivity, drivers, 
pressures and responses, case study 
scenarios) 
 bridge the gap between science and 
policy (ocean without borders) 
 participate in agreed regional 
strategic action programs (e.g. the 
ICAM framework, the spatial 
planning framework, MEDA, root-
cause analysis, resource valuation, 
valuation of ecosystem services, PES, 
promoting blue-carbon 
technologies, EBM, continuous 
monitoring) 
 data analysis for resource 
management to inform management 
interventions, etc., pollution and 
invasive species monitoring 
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Thematic 
area 
No. 
presen
tations 
Coastal/land
-based 
Near-shore Offshore 
deep sea 
Challenges Way forward 
 
Sustainable 
aquaculture 
development 
 
13 
 
ICAM 
 
 ICAM 
 research, 
development (Ke, 
Mozambique, Za) 
 fish aquaculture 
seaweed 
aquaculture, 
Artemia 
aquaculture, feeds 
and seeds, 
aquaculture 
challenges 
 recent advances 
 community 
aquaculture 
 GOK – 
interventions 
 biotechnology in 
aquaculture 
(China) 
 scaling-up 
 environmental 
safeguards 
   Technical and infrastructure 
constraints (site selection, 
zoning and weak research 
support: culture biology, 
diversification of accepted 
species, culture systems, 
fish health issues, inputs 
and equipment, seed and 
feed improvement 
programs, breeding 
programs, quality 
certifications, disease 
control, domestication) 
 institutional/legal 
framework to support 
aquaculture development 
(sometimes dispersed 
nature of initiatives within 
and across national 
boundaries, devolution of 
governance and control and 
oversight responsibilities, 
bias on some freshwater 
fish species, pond 
production) 
 inadequate capacity 
building and educational 
framework 
 uncertainty on land 
ownership and/or use 
 competition for (fresh)water 
resources or space 
 social constraints: limited 
social acceptation of fish 
culture/consumption? 
 market development and 
market information flow 
 ecosystem threat and 
conservation of biodiversity 
 
 Get the sites right (processes and 
supporting tools and mechanisms) 
 get the technology right (culture 
biology, diversification, culture 
systems, disease control, inputs and 
equipment, seed and feeds, 
domestication, centres of 
excellence) 
 get the regulations right (standards - 
facilities, processes and products) 
 Markets and trade - value chain 
development, approach and focus 
on end-product 
 enhanced public private 
partnerships 
 get the social linkages right (needs 
of producing and consumer 
communities, food security, 
additional social benefits) 
 get the environmental regulations 
right (maintaining environmental 
integrity and sustainability, threats 
to biodiversity, pollution, invasive 
species, water quality, production 
standards - facilities, processes and 
people, changing environments - 
climate change, etc.) 
 get the institutional capacity 
building and technology transfer 
right. 
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Thematic 
area 
 
No. of 
presen
tations 
 
Coastal/land
-based 
 
near-shore 
 
offshore/ 
deep sea 
 
Challenges 
 
way forward 
 
Capacity 
building and 
education 
 
6 
 
institutions, policies, sectors (fisheries, 
aquaculture, oceanography, ocean 
divide, HMP) 
      
 
 
  
3. POSTER AND EXHIBITION SESSION 
 
KENYA COASTAL DEVELOPMENT 
PROJECT (KCDP)  
 
 
The Kenya Coastal Development Project (KCDP) is a World Bank funded initiative with a program 
component that provides community funds for coastal development. The program is locally known in 
Kiswahili language as HMP - Hazina ya Maendeleo ya and has engaged 127 local groups in all the 6 
coastal counties of Kenya. The purpose of this engagement is to create opportunities for the local 
communities to compose their own indigenous projects that either contribute towards the sustainable 
management of coastal natural resources or provide possible solutions for providing services to the 
community.  HMP provides 90% of the financial support in form of grants, while the community 
contributes the rest. 
  
During the International Conference on ‘Sustainable use of coastal and marine resources in Kenya’ held 
in Kilifi, Kenya in October, 2014 the community groups were invited to present emerging results from 
their projects. It turned out that most of their results presented demonstrably contribute to the benefit 
of the coastal communities, in line with the theme of the conference – “from research to societal 
benefits”. Pictures of the posters presented by the community projects are attached in Annex I. 
Communities from Lamu County presented results on community service through three projects on 
street paving, enhanced poultry production and improved access to water. From Kilifi, one project 
demonstrated how vulnerable youth (injectable drug users and teenage mothers) convert domestic 
waste into useful products. In another project, a group has constructed a community resource centre 
inside a mangrove creek for archiving educational materials. Projects from Taita Taveta County include 
the construction of dormitories and kitchens for use by young mentally handicapped students and 
improved access of water in a boarding school to reduce resource -use conflicts and another project 
aims to sensitise communities on nutritional and medicinal values of forest products. Tana River 
County showcases a project on pest control through the construction of a livestock treatment facility, a 
water project and a public sanitation project. Additional projects were presented from Mombasa 
County on rehabilitation of a public beach and mangrove forests, and construction of an ecotourism 
board walk. In Kwale County community groups demonstrated how they manage mangroves to attract 
carbon credit and how they promote sustenance of indigenous cultural knowledge and traditions of the 
coastal people. 
In general, the posters highlighted the background of each community group, the intended 
intervention of each project including the main activities, the project cost, expected benefits and how 
each project will sustain itself beyond the support provided by HMP once KCDP term ends.  
 
 
  
 
4. ROUNDTABLE DISCUSSIONS FOR THEMATIC AREAS 
The specific impacts, changes and challenges experienced in marine and coastal research within the 
coastal areas of the Western Indian Ocean countries were well articulated during the oral and poster 
presentations in the four thematic areas of the conference i.e. sustainable use of marine resources, 
coastal resource management, sustainable aquaculture development and capacity building and 
education. 
Consequently, the joint roundtable diagnostic analysis (RDA) identified key gaps of concern for the 
people of Kenya and the Western Indian Ocean region under each thematic area that could be most 
appropriate and desirable to be addressed as research, policy of management targets/interventions. A 
summary of the priority issues as identified and analysed during the RDA is discussed in following 
sections. 
 
 
 
 
 
 
  
 
REPORT OF ROUNDTABLE 
DISCUSSION 1: SUSTAINABLE USE OF 
MARINE RESOURCES 
 
 
 
 
MODERATORS: 
RENISON RUWA (KMFRI) 
JAN MEES (VLIZ) 
 
 
RAPPORTEURS: 
JACOB OCHIEWO (KMFRI) 
KAROLIEN VAN PUYVELDE (VUB)  
 
 
 
 
 
  
© VLIZ – Els Verhaeghe 
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SUSTAINABLE  USE  OF M A RINE  RESOU RCES  –  D ISCUSS ION REPORT  
 
The potential of offshore resources and inshore marine resources in Kenya and the WIO region was 
underscored based on the expansive coastline and the EEZ. However, only a negligible part of all the 
scientific work in the Western Indian Ocean region provides reliable information on the offshore 
resources. Therefore, the need for a clear framework, structured to facilitate research on offshore 
resources, taking advantage of the RV Mtafiti, in addition to well programmed and coordinated data 
collection for inshore fisheries and other marine resources is evident. The research will facilitate 
investments in the exploitation of the deep sea and EEZ fisheries resources as well as guide the 
management and policy development. The research envisioned could include biological productivity 
and oceanographic dynamics, river discharge and linkages with the distribution patterns and 
productivity of fisheries resources.  
Limited data and information on the marine resources was a major concern in most of the 
presentations. There is now an opportunity provided by RV Mtafiti undertaking joint regular 
multidisciplinary research expeditions that are needed to improve the data and information on the 
status of marine resources in the WIO region. In addition, such expeditions also provide a good 
opportunity for building offshore research capacity by training young scientists and technical staff. The 
planning of such expeditions should involve universities and other institutions in the region so that the 
RV Mtafiti will be optimally utilized and opportunities for co-founding will be created. The data 
collected will be significant in management of marine resources and in attracting investments.  
From the results of previous regional surveys including SWIOFP, the need to harmonize studies, surveys 
and long term fisheries dependent data collection was noted to enable extensive comparison of results 
and methodologies. The cruise plans, data collection and storage protocols and platforms and research 
teams for RV Mtafiti need to be developed. More studies to establish which methods are suitable for 
the exploitation of stocks associated with the rocky sea bottom in Kenya are needed. Experimental 
studies need to engage the local people and diverse fisheries expertise. In particular, the absence of 
taxonomy expertise and reference materials especially on offshore and deep water fisheries in the WIO 
is evident. In addition, taxonomic skills are also required to improve the quality of small scale fisheries 
data collected by the Beach Management Units (BMUs) and fish cooperatives down to the county level. 
The need to increase taxonomic skills, reference guides, inventories was noted as a cross cutting need.  
To increase catches and the benefits to the local communities, fisheries research should look at stock 
enhancement technologies as short/medium term strategies. This may also lead to development of 
suitable candidates for aquaculture and stock enhancement based on results of biological studies of 
key species making aquaculture and fisheries research complimentary.  
Research on marine ornamental fish was found to be limited. More studies in this area could be needed 
including building capacity in the same area. Areas to be explored include level of exploitation of 
species, alternative ways of producing the fish e.g. aquaculture and other information necessary to 
initiate effective management of the industry i.e. biology of species and habitat characteristics. 
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REPORT OF ROUNDTABLE 
DISCUSSION 2: COASTAL RESOURCE 
MANAGEMENT  
 
 
 
 
 
MODERATORS:   
JAMES KAIRO (KMFRI) 
ANN VANREUSEL (UGENT) 
 
RAPPORTEURS:   
PATRICK GWADA (KMFRI) 
KAROLIEN VAN PUYVELDE (VUB) 
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COAS TAL RESOU RCE  M ANAGEMENT –  D ISCUSS ION RE PORT  
 
Coastal resource management in Kenya has been a challenge due to inadequate management 
guidelines. However, in recent years, specific programs and guidelines for conservation and 
sustainable utilization of some coastal resources have been formulated. The Government has 
demonstrated continued commitments towards sustainable management of coastal resources in Kenya 
through development of an Integrated Coastal Zone Management (ICZM) framework.  The ICZM 
identifies various measures and strategies that need to be implemented in order to reverse 
environmental degradation and promote sustainable utilization of coastal and marine resources, 
including the development of a mangrove management plan.  
The National Oceans and Fisheries Policy (2008), identifies low utilization of Kenya’s EEZ for the 
exploitation of marine living resources as a challenge in the development and management of the 
fisheries resources. The ICZM policy (2014) emphasizes the importance of ecosystem based 
management approaches as a cornerstone of sustainable coastal development. They call for enhanced 
scientific efforts at the national level to provide essential information for managing ocean and coastal 
ecosystems for human wellbeing. 
In Kenya, inshore marine areas including estuaries and bays have been relatively studied and assisted 
efforts to develop and manage nearshore coastal resources. However, offshore marine environment is 
barely known. Mapping of offshore resources and biodiversity assessment to guide management has 
been a challenge due to the lack of a vessel. The RV Mtafiti brings along the much-needed capacity to 
enhance marine science in the WIO region while promoting sustainable fisheries resource use, and 
ocean environmental integrity. The ship will provide a platform for observations, monitoring and 
mapping of offshore resources to generate data and information to guide and support the 
management of those resources. 
Pollution is an issue of concern in the marine environment. The ocean is without any physical 
boundaries as such the pollutants are transboundary and require concerted international effort to 
regulate. The Nairobi Convention for the Protection, Management and Development of the Marine and 
Coastal Environment of the Eastern African Region was signed in 1985 and came into force in 1996, to 
address some of these issues. Plastic materials are an emerging pollutant and comprise one of the 
most persistent macroscopic pollutants in oceanic waters and beaches in the world. Ingestion of 
microplastics by marine species at the base of the food web is an issue of concern as little is known 
about its effects. It remains unknown if microplastics may be transferred across trophic levels. The 
presence of RV Mtafiti will therefore allow for offshore studies of monitoring marine environment and 
mapping pollution ‘hotspots’.  
Biological research specifically aimed at studying both primary and secondary production amongst 
Kenyan marine ecosystems has been limited to the Tyro Expedition 1992 - 1995. This lack of adequate 
information creates a knowledge gap that inhibits a more clear understanding of the Kenyan marine 
ecosystems and the associated fisheries for effective management of those resources. Research with 
RV Mtafiti will be geared towards understanding planktonic ecosystems in nearshore and offshore 
areas of our EEZ with special emphasis to fishing zones using an ecosystem approach. 
During the roundtable discussions, it was observed that there is a gap in translation of research 
findings in natural resource management into socio-economic benefits of the community. This makes it 
difficult for resource users to draw boundaries between research, conservation and livelihoods. Equally 
important was the aspect of communities not being able to understand the causes of coral bleaching 
and what impacts such will have on the fisheries. Consequently, there is a limitation on how research is 
integrated into decision making processes so that the community should benefit. More studies on how 
the communities and decision makers could be engaged were recommended.  
It was observed that whereas carbon trading could be a noble idea, there is need to address teething 
issues within the new sector i.e. zoning of mangrove forests to justify which communities could be 
able to benefit from what zone, development of benefit sharing guidelines and criteria for selecting 
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beneficiaries. It was further observed that carbon trading was skewed only to Kwale County, thus 
communities felt that such noble approach needs to be expanded to cover other coastal counties.  
There is need for more research to establish to what extend carbon credit could be applied i.e. in 
mangrove plantations, natural mangrove stands, etc. Also the need for more research to advance the 
field of carbon credits and climate change through the use of RV Mtafiti was seen as an opportunity for 
Kenya and the region.  
The discussions settled on the fact that there was limited research linking the different ecosystems. 
Therefore, a multi-disciplinary research between different institutions addressing various ecosystems 
and in relation to climate change, ecosystem services, blue technologies, poverty, etc. could be 
developed. Such research could also include aspects of ICZM to bring about connectivity between 
catchment areas and the marine environment, aspects of spatial planning and spatial and temporal 
coverage of ecosystems. 
Other emerging issues that currently need significant data include; like mining, water abstraction and 
damming. This may be initiated by carrying out independent validations of the situation. There is need 
to develop new research products through e.g. bio prospecting to be considered as a way of ensuring 
sustainability of research. 
It is recognized that the public-private sector may also have specific maritime related needs involving 
use of the research vessel and therefore yielding to potential partnership programs. This includes 
collaborative programs for discovery of new fishery resources and fishing grounds with the existing 
semi-industrial fishing companies. Offshore oil and gas exploration in Kenya has been ongoing. 
Potential collaborative programs with the oil companies include marine environmental assessment and 
monitoring before, during and after the drilling of oil and gas. 
The new constitution gives an opportunity for KMFRI to engage with the coastal counties to provide 
technical expertise in spatial planning for utilization of marine resources, to provide data that will 
inform counties to develop policies of natural resource management. In addition KMFRI can provide the 
required information for investors in natural resources exploitation and management i.e. create 
interest in industry to support research. To achieve this, it is important to network with other partners 
such as universities, NGOs (e.g. WWF, CORDIO), the industry, county governments, etc.  
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SUSTAINABLE  AQU ACU LTU RE  DEVELOPME NT –  D ISCU SS ION REPORT  
 
Over the years, mariculture production in Kenya and the WIO region has been low due to low 
investment, uncoordinated development and technological limitations. The presentations during the 
conference showed that a large potential exists for development of the industry. However, to realise 
this potential several gaps were identified and possible interventions proposed for action. 
The Roundtable Diagnosis Analysis (RDA) identified availability of production data and research 
information as a challenge. Existence of production and economic data are key indicators for investors 
in the industry for tracking changes over time, and coupled with an indicators program, measure 
change against predefined criteria. Key interventions could be in development of extension capacity 
and provision of policy direction. Policy tools related to collection and flow of mariculture (aquaculture) 
data could facilitate collection and use of similar information to provide policy and management 
decisions. 
According to Kenya’s vision of knowledge-based economy inclined in the 2nd Medium Term Plan (MTP), 
information is a critical tool for expanding human skills that in turn plays a great role in driving 
productivity and economic prosperity. The conference identified gaps in communication at all levels, 
which greatly impact mariculture information disseminations. This involved among others 
dissemination of research information to farmers, investors and policy makers. Through research more 
strategies should be developed to enable information flow like development of mariculture manuals, 
flyers, fact sheets and other ICT tools. For investors, developments of a mariculture master plan and 
clear guidelines on investor engagement could be useful tools that may be hosted at the KMFRI website 
and other relevant departments based in policy direction. This will also involve outlines on 
engagements with investors, county government and other national government agencies. 
Under the Millennium Development Goals (MDGs) and as an economic pillar in Kenya’s 2nd MTP, 
expansion of aquaculture could be promoted for economic development, poverty alleviation, wealth 
creation, employment, food security and trade. Consequently, conference participants underscored 
research on economic viability and break-even level in mariculture investment during the RDA as a way 
of interesting investors in different fields of mariculture. This information could interest funding 
support for mariculture development in addition to increasing production to levels that could ensure 
sustainability of the interventions. Therefore, focus on mariculture research should focus on upscaling 
current production to attain profits in the medium and long term (seaweeds, Artemia, milkfish, mud 
crabs). However, the research needs to integrate both community level productions like in Southeast 
Asia and commercial aquaculture productions as in the case of South Africa and Australia while 
promoting PPPs as stipulated in the 2
nd
 MTP and Vision 2030. Such undertaking could be effectively 
advanced using the different weaknesses and strengths of each system as presented by different 
countries in the Western Indian Ocean. 
Kenya’s vision 2030 underscores the significance of science, technology and innovation in accelerating 
economic development. Also, according to a World Bank report on agriculture and rural development 
(2006), aquaculture is a knowledge-based industry. Therefore, a modern fish farm is an intensive 
knowledge-based enterprise, serviced by dedicated commercial scientific institutions devising new 
technologies and innovations for corporate clients that move to ever more productive and intensive 
farming practices. In due respect, the RDA exclusively identified the need for dedicated mariculture 
research on diverse culture methods and systems applicable to Kenya and the region. Currently, most 
aquaculture is done in the mangrove systems and intertidal beach flats for seaweeds. The research 
could expand to encompass offshore fish cages and land based mariculture especially for shrimp and 
finfish. 
In line with development of culture systems, research is also required to undertake selective breeding 
programs e.g. marine tilapia and identify priority marine carnivorous species for high end and local 
markets since currently most of the species are low in the food chain (herbivores) and marine plants 
(seaweeds). This will consequently require viable technologies in nutrition and quality feed formulation 
for increased production for the different fish species identified and developed. Consequently, 
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significant resources will be required to develop hatcheries for production of marine fish seed to 
ensure timely seed for mariculture farmers to enable planning for profitability. Indeed, effective 
management of mariculture depends not only on our knowledge of the culture systems and current 
status of the investments/interventions, but also on the different policies impacting on investments 
like land ownership systems, policy guidelines on licensing and environmental aspects. 
Responsible mariculture can provide environmental benefits, while unbridled and irresponsible 
aquaculture can cause a range of adverse environmental impacts. The negative impacts include but are 
not limited to the loss or degradation of habitats such as mangrove systems, salinization of soil and 
water, coastal and freshwater pollution, alteration of local food webs and ecology, depletion of wild 
resources and biodiversity for seed or broodstock, spread of parasites and diseases to wild stocks and 
impacts of introduction of exotics (deliberate or inadvertent). According to the RDA, currently, KMFRI 
has limited capacity on offshore environmental monitoring, an aspect that is key for the development 
of the mariculture sector. However, in the presence of RV Mtafiti, the infrastructure capacity is attained 
if well supported by developing a pool of environmental experts to backstop aquaculture development. 
The information obtained through these research studies will be used to provide advise on pollution 
and possible interventions to ensure environmental friendly mariculture. It’s under these auspices that 
development of multi-disciplinary research projects addressing ICZM in Kenya could be addressed. 
Further collaborations could be drawn from local and regional universities, other regional 
organizations and VLIR-UOS. Consequently, KMFRI needs to spearhead a range of necessary regulatory 
measures, including zoning, EIAs, monitoring of farms, and inclusion of environmental stewardship 
obligations in the conditions of farm licenses.  
In principle, networking and collaborations (south-south and south-north) across the aquaculture 
sector was seen as vital to leverage the required resources needed to improve the quality of research 
being undertaken whereas refocusing on the needs of the industry. Further, the collaborations add to 
the much needed expertise required to undertake site selection, zoning of suitable mariculture sites 
and development of aquaculture master plans while working with County and National government to 
expand coastal aquaculture. Such collaborations could be significant strides in the development of the 
industry.   
Evident in the MDGs and Kenya’s 2nd MTP is equity in access, control and participation in resource 
distribution for improved livelihoods of women, youth and vulnerable groups. In recognition of these, 
the RDA made cognizance of the current mariculture interventions which principally targeted women, 
youth and marginalized coastal communities.  However, to improve the interventions, further research 
on community dynamics is necessary to identify the entry points. In addition, the multi-disciplinary 
studies should cover aspects of profitability and sustainability of the mariculture activities while 
addressing the roles of the different stakeholders in the whole mariculture spectrum. 
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CAPACITY BU ILD ING AND EDUCATION –  D IS CUSS ION REPORT  
 
Presentations on capacity building revolved around the need for a steady availability of competent staff 
and infrastructure for research in different areas of marine science and extended particularly in marine 
aquaculture. These presentations generated a lot of discussions with the following main issues coming 
out distinctly: 
 Assessment of the capacity needed for aquaculture development in Kenya should be carried 
out. This should involve a survey of all institutions in order to understand what is being 
offered and determine the way forward for aquaculture development, infrastructure and 
research capacity in terms of personnel and stakeholders needed to improve aquaculture. 
 The universities are offering courses which are not adequately addressing the needs of 
aquaculture development in the country. Thus, there are gaps that may be addressed through 
the development of a marine aquaculture research and training centre which is similar to the 
National Aquaculture Research and Training Centre at Sagana in Central Kenya. It was 
proposed that this centre would be established at the coast to provide practical experience to 
trainees. Establishment of this centre requires development of infrastructural capacity.  
 There is need for personnel training targeting both researchers and extension staff. Therefore, 
the development of practical short courses to address extension in aquaculture in 
collaboration with the universities will be critical. KMFRI may need to introduce a training and 
communication section to fast track the short courses. Training should be based on skills 
needs assessments that should be carried out from time to time to ensure that staff training 
addresses the objectives of marine research and development. 
 The courses offered by local universities need to be developed to ensure different institutional 
strengths at tapped through networking.  
 There is no university in Kenya that provides specialized training on physical oceanography 
and marine geology. Thus, there is need for collaboration between Belgium and the region to 
develop this expertise. Capacity building in biological oceanography also needs to be 
developed to meet the needs for offshore research taking advantage of RV Mtafiti.  
 There is lack of manpower with appropriate training for work offshore (particularly on physical 
oceanography, taxonomy, marine geophysics and geology), beyond the reef. Capacity on 
taxonomy should encompass all areas of fisheries, crustaceans etc. Most of the scientists who 
are available have been trained for work in the shallow water areas. Capacity on marine 
geophysics and geology is not developed yet oil and gas is coming up very rapidly.  
 Technicians and technologists should also be trained so that they are able to work in the deep 
sea with the scientists who would be trained. Use RV Mtafiti to build capacity by carrying out 
joint research with universities in Kenya and Belgium and the region. Also training of personnel 
including the crew, technicians and researchers. Also collaboration between Belgian 
institutions and Kenya and the region. There is also need for observer programs 
(Observatories) to ensure an ecosystem approach to marine resource management.  
 Capacity is lacking in research on blue technologies e.g. carbon in the deep sea.  
 There is lack of capacity on economic valuation of marine ecosystems and cost-benefit 
analysis. In addition, there is need for developing capacity in environmental assessments and 
impact valuation. This will involve trainings in environmental economics and EIA in 
collaboration with universities in Kenya and Belgium. This can be mixed with short courses (US 
and Belgium, etc.).  
 There is lack of capacity in socio-economic research that can link ocean and human wellbeing. 
It may be necessary to collaborate with universities that offer degree courses in social sciences 
and economics to provide the necessary training to build capacity for socio-economics 
research.  
 Undergraduate programs on marine science are developed so that capacity is built before the 
young people start specializing. 
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To steer forward marine research in the region and enhance the contribution to the national 
development agenda, KMFRI needs to build research infrastructure, human capacity and networks to 
fully contribute to the national, regional and global research agenda. The above issues should be 
addressed through enhanced collaboration between research institutions in Belgium, and their wider 
networks within EU on one hand, and KMFRI as the national focal point in Kenya and her national, 
regional and international networks on the other hand in order to achieve the following outcomes: 
i. A wider network of professionals required to increase the impact of research on ecosystem 
services as well as enhance livelihoods.  
ii. Raise the institutional profile of participating institutions to attract recognition and scientific 
impact. 
iii. Increase resource base to complement existing regional marine research capacity. 
iv. Increase opportunities for marine research through capacity building and training. 
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5. NEEDS, OPPORTUNITIES AND ACTION POINTS 
Following the discussions during the conference and further formal and informal consultations, the 
following were identified as the key needs for research development, the opportunities that exist in 
Kenya and the WIO on one hand and in Belgium and other countries that collaborate in research in the 
Indian Ocean and the immediate action that may address the identified needs. 
 
 Needs Opportunities Action points 
Scientific research capacity: 
mainly for physical and biological 
oceanography, marine geology, 
taxonomy, EIA, mariculture, 
natural resource valuation, blue 
carbon technology, ICZM/spatial 
planning, human health, 
pollution/toxicology, socio-
economic research 
Established training 
institutions, networks of 
specialised qualified personnel 
in Kenya, Belgium and other 
collaborating countries and 
regional organisations (e.g. 
WIOMSA, SWIOFC) 
 Capacity needs assessment 
and development of targeted 
capacity development 
programs 
 Individual scholarships and 
exchange programs 
 Get funding for joint multi- 
interdisciplinary research 
projects with international 
partners 
Technical research capacity: 
instrumentation, taxonomy, ship 
crew 
RV Mtafiti, MoU with VLIZ, 
Local maritime college 
(Bandari) 
 Assessment of training needs, 
Technical training 
 Get co-funding to 
operationalize RV Mtafiti 
Limited data and information on 
offshore and deep water 
resources in Kenya and the WIO, 
bioprospecting, oil and gas 
exploration 
Research Institutions, 
scientists, PPP, RV Mtafiti 
Joint national and regional 
multidisciplinary cruises and 
research/monitoring programs 
Aquaculture infrastructure 
capacity: seed and feed research, 
value addition,  
Existing water resources, 
conducive climate, existing 
trained mariculture scientists, 
experience, network of 
aquaculture specialists, ready 
market 
Mariculture research, training and 
development centre 
Networking and collaborations 
(need for diplomatic policies for 
close border scientific 
collaborative studies) 
Existence of MoUs, long-term 
collaboration in research and 
strong scientific institutes and 
universities  
Development of policy framework 
to facilitate capacity building and 
exchange of technical 
professionals to other 
labs/countries  
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The model of collaboration between KMFRI, local and international universities and research 
institutions with funding from governments and funding agencies is suggested in the figure below. In 
the model, KMFRI will continue to provide scientific and logistic support in capacity building in 
collaboration with local and international universities through research programs and cruises, 
lectureships and supervision of graduate and postgraduate students. The figure below shows the 
suggested model of interaction to build synergies and increase benefits from collaborations in future.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
NATIONAL, REGIONAL 
AND GLOBAL AGENDA 
LOCAL RESEARCH 
INSTITUTIONS & 
UNIVERSITIES (STUDENT 
SHIPS, PROJECTS) 
KMFRI/ RV MTAFITI  
OCEANOGRAPHY, 
FISHERIES, CLIMATE 
CHANGE, BIODIVERSITY  
INTERNATIONAL 
RESEARCH INSTITUTIONS 
& UNIVERSITIES (STUDENT 
SHIPS, PROJECTS) 
FUNDING AGENCIES 
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6. CONCLUSIONS 
The conference presentations and discussions clearly demonstrated the existing volume of scientific 
knowledge on marine resources, research disciplines, infrastructure capacity, data and information 
gaps and opportunities within Kenya and the WIO region. The key institutions in the WIO including 
research organisations, universities, NGOs and funding agencies demonstrated their areas of interest 
and avenues of communication and collaboration. Complementarities and synergies between different 
research disciplines in Kenya were discussed and the need for further cooperation was recognized. The 
research institutions in Belgium indicated that their current programs in marine science include 
funding plans for marine research in Kenya. 
As a centre of excellence in the region, KMFRI was able to demonstrate its leadership position in 
marine research in the WIO, having housed many important regional and national programs, and its 
capacity and readiness to continue supporting regional research programs as well as new and 
emerging areas including environmental health, climate change and new types of pollution. 
The conference concluded that deliberate efforts involving multi-disciplinary and interdisciplinary 
approaches to marine science will need to be upheld involving the natural scientists and social 
scientists including economics in collaborative research in order to achieve the desired outcomes as 
discussed during the conference. Continued capacity building in all these areas will be essential for this 
to work. Words on Belgium perspective of the conference: “The conference was a great success and 
there is need to foster collaboration between the coastal and marine science network in Belgium and 
KMFRI in the future”. 
Although the need for further cooperation was recognized, the conference was too short to identify 
concrete and realistic research initiatives and draw detailed action plans for the future. Ideally, there 
should be a smaller follow-up meeting to work this out, based on the VLIR Country Strategy for Kenya 
and on other strategies developed by other donors. 
Building upon a history of long-standing and successful bilateral cooperation between on the one hand 
KMFRI or individual universities in Kenya, and on the other hand individual partners in Belgium (VLIZ, 
universities, …), the conference participants a) recognize the need, b) will explore possibilities for 
funding and c) aim to enter jointly into activities of multilateral cooperation, involving various Kenyan 
and Belgian partners. Therefore, in parallel with continued and even intensified bilateral cooperation, 
this conference could be the start to bring cooperation between Kenya and Flanders to a next level.  
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ANNEXES 
ANNEX I .  POSTERS –  KENYA COASTAL DEVELOPMENT PROJECT  
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ANNEX I I .  CONFERENCE FUNDING   
The entire budget to host KMFRI-VLIZ conference was Kshs 6,014,275.00. The contribution in 
comparison to total budget was VLIR-UOS 33.25%, KMFRI 32.43%, KCDP 23.92%, National Council for 
Science Technology and Innovation (NACOSTI) 3.32% and Indian Ocean Ream Association (IORA) 7.07% 
(Table 2). Other indirect/in-kind contributions were received from speakers and participants who 
funded their trips to the conference in payment of air tickets and accommodation.   
 
Table 2: Summary of funding contribution towards organisation of the conference 
ORGANIZATION/INDIVIDUALS CONTRIBUTION 
KES EUROS / USD 
VLIR-UOS 2,000,000.00 20,000.00 € / 23,529.41 USD 
KMFRI 1,950,275.00 19,502.75 € / 22,944.41 USD 
KCDP 1,439,000.00 14,390.00 € / 16,929.41 USD 
NACOSTI 200,000.00 2,000.00 € / 2,352.94 USD 
IORA 425,000.00 4,250.00 € / 5,000.00 USD 
TOTAL 6,014,275.00 60,142.75 € / 70,756.18 USD 
  
ANNEX I I I .  F INAL ADJUSTED PROGRAM  
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ANNEX IV .  L IST OF PARTICIPANTS  
 
Last name First name Email  Affiliation Country 
Abila Romulus abilaowino@gmail.com  South Eastern Kenya University Kenya 
Apollo  Milton miltouko@yahoo.com  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Asuman Elema   Kenya Coastal Development Project (KCDP) Kenya 
Ayoo Florence flayoo@yahoo.com  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Behara Satyanarayana satyam2149@gmail.com  Universiti Malaysia Terengganu India 
Bosire Jared jbosire@wwfkenya.org  World Wide Fund for Nature (WWF – Kenya) Kenya 
Brink Daniel db@sun.ac.za  Stellenbosch University South Africa 
Buduko Boaz Beauty budukobeauty@gmail.com  Mapato community-based organization (CBO) Kenya 
Buya Silas Komora komorasilas@gmail.com  Kenya Coastal Development Project (KCDP) Kenya 
Cattrijsse Andre andre.cattrijsse@vliz.be  Flanders Marine Institute Belgium 
Charo Karisa Harrison Harrison.charo@gmail.com  Ministry of Agriculture, Livestock  & Fisheries, State 
Department of Fisheries 
Kenya 
Charo Seraphine aloeproductioncig@gmail.com  Aloe Production – CIG Marungu CBO (community-based 
organization) 
Kenya 
De Bilderling Roxane roxane.debilderling@diplobel.fed.be  Embassy of Belgium in Kenya Belgium 
Fulanda Bernerd b.fulanda@pu.ac.ke  Pwani University Kenya 
Grimsditch Gabriel gabriel.grimsditch@gmail.com  International Union for Conservation of Nature (IUCN) Maldives 
Groeneveld John Conrad jgroereveld@ori.org.za  Oceanographic Research Institute South Africa 
Gwada Patrick pgwada@kmfri.co.ke  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Hamza Amina Juma amina_j2002@yahoo.com  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Hassan Faridah naahihah@gmail.com  Kenya Coastal Development Project (KCDP-HMP) Kenya 
Hassan Ali Answar Answarh75@gmail.com  Kenya Coastal Development Project (KCDP-Community) Kenya 
Hyder Mohamed Mhyder19@aol.com  Muslim Civic Education Trust (MCET) Kenya 
Ignatius David ademba@googlemail.com  Kenya Coastal Development Project (KCDP) - KMFRI Kenya 
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Last name First name Email  Affiliation Country 
Imende Susan susanimende@yahoo.com  Ministry of Agriculture, Livestock and Fisheries, State 
Department of Fisheries 
Kenya 
Janssen Colin Colin.janssen@ugent.be  Ghent University Belgium 
Jidei Josephine jideij@yahoo.com  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Kairo James jkairo@kmfri.co.ke  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Kamau Joseph jkamau@kmfri.co.ke  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Karisa Ngala Benjamin ben3karisa@gmail.com  Kenya Coastal Development Project (KCDP - Dabaso Creek 
Conservation Group) 
Kenya 
Kaunda Arara Boaz Kaunda@yahoo.com  University of Eldoret, Department of Fisheries & Aquatic 
Sciences 
Kenya 
Kazungu Peter Kahindi pkazungu@kcdp.co.ke  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Khamisi Mwarindano 
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zainabhamisi@yahoo.com  Mikoko Pamoja Community Based Organization Kenya 
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Koedam Nico nikoedam@vub.ac.be  Vrije Universiteit Brussel Belgium 
Koske Felix   Ministry of Agriculture, Livestock and Fisheries Kenya 
Magori Charles cmagori@yahoo.com  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Mahika Charles mahika75@yahoo.co.uk  Directorate of Aquaculture Development Tanzania 
Mambo  Mwakasimu Kaya.muhaka@yahoo.com  Kaya Muhaka Forest Conservation Organization Kenya 
Mbelase Angela Shihela angiebelas@yahoo.com  Kenya Coastal Development Project (KCDP)-KMFRI Kenya 
Mees Jan jan.mees@vliz.be  Flanders Marine Institute Belgium 
Mirera David dimirera@yahoo.com  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
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Last name First name Email  Affiliation Country 
Mkamburi Rachel   Kenya Coastal Development Project (Community Group) Kenya 
Morara George g_morara@yahoo.com  Kenya Coastal Development Project (KCDP-HMP) Kenya 
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Mulwa Elizabeth emuenibf@yahoo.com  State Department of Fisheries Kenya 
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Munguti Jonathan wamaengo@yahoo.com  National Aquaculture Research Development & Training 
Centre 
Kenya 
Musyoka Peter ptrmusyoka@yahoo.com  Fisheries Department, Kilifi Kenya 
Muthumbi Agnes amuthumbi@uonbi.ac.ke  University of Nairobi, School for Biological Sciences Kenya 
Mutua Amos Kyalo akyalom@yahoo.com  South Eastern Kenya University Kenya 
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Mwambili Fredrick Wanoko archyrinobill@gmail.com  Coast Development Authority (CDA) Kenya 
Mwamburi Paul paulmwamburi@yahoo.com  Livestock & Fisheries, Tana River County Government Kenya 
Mwangao Omar Juma Mgos.omar@aol.com  Kenya Coastal Development Project (KCDP-HMP) Kenya 
Mwangi Stephen Snmwangi40@yahoo.co.uk  Kenya Coastal Development Project (KCDP) – KMFRI Kenya 
Mwangi Jim Jmmwangi57@gmail.com  State Department of Fisheries Kenya 
Mwangi Geita mgeita@gmail.com Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Mwango Jackson  jmwikamba@gmail.com  Dr. Aggrey High School Kenya 
Mwaura Jelvas jmwaura@kmfri.co.ke  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
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Ngoile Magnus makngoie818@gmail.com  University of Dar Es Salaam Tanzania 
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Nguyen Van Hoa nvoa@ctu.edu.vu  Can Tho University (CTU), College of Aquaculture & 
Fisheries 
Vietnam 
Njuguna John Mutie johnjuier@gmail.com  Kenya Coastal Development Project (KCDP) Kenya 
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Department of Fisheries 
Kenya 
Nyabeta Jared Mobisa gemobeta@yahoo.com  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Nyonje Betty bnyonje@hotmail.com  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Obura David dobura@codio.4.net   Coastal Oceans Research and Development in the Indian 
Ocean (CORDIO) 
Kenya 
Ochiewo Jacob jacobochiewo@yahoo.com  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Odoli Cyprian Ogombe codoli@kmfri.co.ke  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Oduor-odote Peter Michael podote@gmail.com  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Okello Lawrence lokello@rcmrd.org  Regional Centre For Mapping Of Resources For 
Development (RCMRD) 
Kenya 
Okello Maurice mobiro@yahoo.co.uk  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Okello Judith Auma jokell@kmfri.co.ke  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Okemwa Gladys gokemwa2002@yahoo.com  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Okoth Reagan reaganokoth@hotmail.com  Kenyatta University Kenya 
Olivier Iain Robert iromolivier@live.co.uk  Bio Aqua Kenya Ltd, Private Sector Aquaculture Specialists Kenya 
Omolo Bethuel Odour bomdo@hotmail.com  State Department of Fisheries, National Aquaculture 
Research & Training Center 
Kenya 
Omuhanya Johnstone jomukoto@gmail.com  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Ong’anda Harrison honganda@kmfri.co.ke  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Osore Melckzedeck babaalmasi@yahoo.co.uk  Kenya Coastal Development Project (KCDP) - KMFRI Kenya 
Osuka Kennedy kosuka@cordioea.net  Coastal Oceans Research and Development in the Indian 
Ocean, East Africa (CORDIO –EA) 
Kenya 
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Preston Nigel nigel.preston@csiro.au  Commonwealth Scientific and Industrial Research 
Organisation 
Australia 
Radull John Johnradull@yahoo.co.uk  Maseno University Kenya 
Rafael Rafael Nafitirafael2009@hotmail.com  National Fisheries Research Institute Mozambique 
Rajkaran Anusha a.rajkaran@ru.ac.za  Rhodes University, Department of Botany South Africa 
Ramadhani Babuhija Mwinyi mwinyiramdham@gmail.com  Lamu East Constituency Kenya 
Rashid Tima Matano timamatano@yahoo.com  Gazi Women Mangrove Boardwalk Kenya 
Ruwa Renison reniruwa@yahoo.com  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Ruwa Raymond Rayruwa23@gmail.com  Kenya Coastal Development Project (KCDP) Kenya 
Saidi Sophia Anzazi   Kenya Coastal Development Project (KCDP) Kenya 
Scott Lucy lucy.scott@asclme.org  Agulhas and Somali Current Large Marine Ecosystems 
(ASCLME) House 
South Africa 
Sheikh Mohammed Ali m.sheikh@suza.ac.tz  The State University of Zanzibar Kenya 
Shikami Kennedy shikamik@gmail.com  Kenya Coastal Development Project (KCDP) - Fisheries Kenya 
Shimba Martin shimbal@hotmail.com  Kenya Coastal Development Project (KCDP) – National 
Environment Management Authority (NEMA) 
Kenya 
Sui Liying suily@tust.educ.cn  Tianji University of Science & Technology China 
Uku Jacqueline juku@kcdp.co.ke  Kenya Coastal Development Project (KCDP) Kenya 
Van puyvelde Karolien kvpuyvel@vub.ac.be  Vrije Universiteit Brussel Belgium 
Van Stappen Gilbert Gilbert.vanstappen@ugent.be  Ghent University Belgium 
Van Zon Anne Anne.Van.Zon@vub.ac.be  Vrije Universiteit Brussel Belgium 
Vanreusel Ann Ann.vanreusel@ugent.be  Ghent University Belgium 
Verwiel Sven Sven.verwiel@gmail.com  Aquaculture Consultancy, Kenya Netherlands 
Wairimu Magomdu Esther Nimmss2003@yahoo.com  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Wakwabi Enock ewakwabi@kmfri.co.ke  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Wang’ondu Virginia vwangondu@uonbi.ac.ke  University of Nairobi, School of Biological Sciences Kenya 
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Wanjiru Caroline Carlwanjru80@gmail.com  Kenya Marine and Fisheries Research Institute (KMFRI) Kenya 
Warima Charles Gatune kgatune@yahoo.com  Karatina University, Aquaculture and Fisheries Technology Kenya 
Wijtten Zeno kenya@gviworld.com  Global Vision International Kenya 
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